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ANKEL ENGINE Ж 
YOUR NEXT CAR? 

000-Mile Test 

the New Mazda 


ex Breaks Price Barrier оп 
per-Accurate Quartz Watch 


»w Apollo 15 Changed Our Ideas 
out the Moon 


WERNHER von BRAUN 


Page Save-It Section: 
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EAM BUSES ARE HERE 
Already Rolling Out West 


OISY LITTLE ENGINES 

ın We Quiet the Racket 

»m Mowers and Motorbikes, 
iowmobiles and Chain Saws? 


. plus 17 other exciting articles, a big 
hat's New Digest, 11 great every-month features 
hee „= руу | : Wit rene moe гъ 


Exhaust tuning 
and CD ignition. 


Two reasons 
Johnson wins races 
and friends 
around the world. 


i t 
Epia 


im cw 


Race drivers know it takes a hot engine to 
push a hot hull. 

So many of them use Johnson V-4 power 
in international races and marathons. Paris, 
Berlin, Lake Havasu, Miami. 

Our Sea-Horse 125 hp offers the 
same kind of championship performance for 
water skiing, fishing and cruising. With 
features like: 

Exhaust tuning. It'll give you more 
horsepower with less weight and fuel. 

Capacitor discharge ignition. For fast, sure 
starts and longer plug life. And no points to 
change. Ever. 

Single-lever power shifting that's up to 30 
percent easier than manual systems. 

V-4 design with happy advantages like a 
short, rigid crankshaft to reduce vibration and 
friction. Plus a compact size that's six 
inches shorter above the transom than some 
competitive motors. 

If you need more reasons than that, see 
your Johnson dealer. He's got 'em. Along with 
two smaller Vs: 100 and 85 hp. 

Or write for our 50th anniversary catalog. 


4 First in dependability. 


Johnson Motors, Waukeg ar, Hl 50085. Dept PS-2/72 Division Outboard Marine Corporation makers of OMC Stern Drives 


This September the Subaru coming —! 
-  — behind, outsold Saab , Peugeot 
- Porsche, Renault, and Audi. 


Wall Street Journal, 10/6/71. 


This winter in the 
ке 2 & snow & sleety rain, 
, the pe people who 

' bought the Subaru 
" are going to be 
very glad they did. 


а fU G If the car ahead goes into a sudden spin, we're 


ready with a steering system few cars can 
match: rack-and-pinion linked up to center- 


Do you know what just our front-wheel drive alone 
can do? On ice & snow it digs in and pulls pivot steering, for the kind-of maneuverability 
you like a tow-truck; and the way it keeps its nose and quick response you ; 
to the road in gusty winds, its tail in line on need. "Superb steering; 
says Motor Trend, 


curves, holds a tight turn on a slick wet road 

is almost unbelievable. (Know how it climbed the 

Japanese Alps to win the Japan Alpine Rally? 

In the rain, in the pouring rain.) It's the kind of 

driving traction, steering traction, stabil- Manual choke: 

ity and control no rear-wheel drive can give. | zippy starts on | 
| ' nippy mornings. 9 


"precise and light? 


Power to pull through 

snow: our Subaru G has even 
more than before, 2995 more hp. 
The engine: horizontally- 
opposed (quiet) and fanless 
(it takes a lot of horses to 
drive a fan; we use ours to 
drive the car). Two radiators 
(1 big, 1 small) mean a 
quicker warm-up because it 
starts with the small one; 
you don't have to heat 
a big potful. 
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Inboard brakes lighten 
the wheels so they react 
faster to jolts. 

- Independent suspension, all 
A уен, о ош we Ups nd 

bumps of winter. (And if Winter's here, ЕР, 

How much? 2-doors, $1798 POE сап the potholes of Spring be far behind?) | iM 

plus $179.40 creature-comfort F 

package: everything, carpeting to 

radio, for under $2000. 4-doors, $80 more; 

or, for just $300 more, the great 4-door 

wagon with hatch & tail-gate. Dealer prep, 

local taxes & freight, extra. Prices, suggested 

retail. Subject to change without notice. 

And you were going to buy a Toyota? 

a Datsun? a Pinto? a Vega? a Beetle? 


And on a clear day, 


At 70 mph it doesn't even breathe hard uphill. 


For the Subaru dealer nearest you, call toll-free: 800-631-1971. In New Jersey, 
800-962-2803. Subaru of America, Pennsauken, New Jersey 08109. Subaru. A product of Fuji Heavy Industries Ltd. Japan. 
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~~~ The 
tub 


sealing compound 


Zee 


DAP Kwik-Seal* Tub & Tile Caulk. 
Easiest and best way to put neat, white, 
watertight seals around tubs, sinks, 
showers. Stays flexible. Points tile, fills 
joints around window, door frames. 


Money-back guarantee. 


DAP 


fixer. 


DAP Inc., Dayton, Ohio 45401 
Subsidiary of Abygt. fac. 


Also available in Canada 
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The Steam Power Story stants PAGE 56 


Now—all external-combustion engine systems in one package . . . Steam 


buses are rolling in the West . 


. . Are steam autos still on the boards? 


How Apollo 15 Changed Our Ideas About the Moon 
By Wernher von Braun pace 66 


Scientific booty from this spectacularly successful mission tops all. 


Wankel Engine in Your Next Car? pace гз 
PS puts 10,000 miles on the new Mazda, then runs it through the standard 
tests on the track. Results will open your eyes. 


Getting High on Hot Air pace se 


You can have a ball in a hot-air balloon, as PS editor Ray Hill did. 


Keeping Your Automatic Dishwasher Trouble-Free pace 99 


PS Extra: 6-page tear-out tells you how to check and fix your own machine. 


Whats "-— 


CARS AND DRIVING 


Norbye/Dunne Report: How Good 
A h nter jiates? 


“Сап Opener” for Crashed Cars .. 53 
Wankel Engine in Your Next Car? . " . 83 


SPECIAL! THE STEAM STORY 


Part One: Now—Steam Power 
in One Package . ETE NER MS C 


Part Two: Steam Buses Are Rolling 58 
Part Three: Steam Autos—Dead 
m | | 


SCIENCE AND INVENTIONS 
The Detergent Mess... 


What to Tell Your Wife ............... 14 
Timex Breaks Price Barrier on 

uartz Watches .................... one 61 
New No-Wheels Train 
Gets a Lift from Magnets .............. 64 


Keeping Tabs on NASA's Crabs .... 93 
Heat Runs Amazing Rubber- 


Noisy Little Engines—Can We 


uiet the Racket? ........ "e 108 
For Emergencies: 
A Chemical Light Wand ..................125 


le Golf Bal 72 


, i | T 
| in Tools. : 
What's New in Boating .................. 78 


COVER PHOTO BY OZZIE SWEET 
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HOME AND SHOP 
Seven-in-One Game Table 90 


You Can Erect This "Kit" Garage.... 97 
Assembly's a Snap with 
New Locking Clips .. а: с: 


Four Quick and Easy Ideas 
for Your Home... LO 


Telescoping Three-Way Lamp ........121 
A Circular Saw 


SAVE-IT REPORT 


secrets of Keeping Тош Automatic 
Dishwash | 


SPACE AND AVIATION 


How Apollo 15 Changed Our Ideas 
About the Moon ... 


Wild New World of 


BOATING/OUTDOOR RECREATION 


RV Safety Standards on the - .. 80 
Gettin Hi h on Hot Air . aana BO 


ELECTRONICS 
Look—A $100 Mini-Calculator! ...... 44 
Battery Tester for Your Car .......... 112 


PHOTOGRAPHY 
Liquid Lens Takes the Shakes 


EVERY MONTH 
PS Readers Talk Back .................. 6 


1 can buy І can buy truck 

passenger car tires tires for less than 

for less than truck car tires and get 
tires and get the same more mileage 
out of them. 


mileage out of them. 


Do you know which man is right? 


To a lot of people, "truck tire" sounds specially compounded Sup-R-Tuf^ long 
expensive,and because passenger tires SEF Fe, mileage rubber, and with reinforced 
willfittheir pickups or vans, they reason и. beads and sidewalls. 

they cansave money with them. =) See your Firestone Dealer or Store. 

Did you Know you can buy a real Ask about the truck tire that costs less 
truck tire—the Firestone Transport— £9 and lasts longer than a comparable 
with a 6-ply rating, for about $8 to AP passenger car tire, in truck service, 
$10 less than a comparable size (Г the Firestone Transport. And yes, it 
original equipment passenger car | also comes in whitewalls. Transports 
tire? And get longer mileage in truck 
service with the truck tire? 

Why? Because the Transport is 
designed for truck use, with Shock- 
Fortified nylon cord body plies and cha > 
heavier construction to handle the road | ii 


hazards, with a tread made from a 
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HERE'S WHERE 
STARTING 


PROBLEMS 
BEGII 
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9 Cou 


CLE 
: ur, NS and FREES 


ig afie chokes 


heat controls 


= 
Use Gumout Automa 
Cleaner on both ends of choke valve 
shaft (D and all the carburetor 
linkage (2). In seconds, gum, car- 
bon and dirt are gone. Also use 
Gumout Choke Cleaner to free mani- 
fold heat controls (3) bound by 
dirt, rust and carbon. It works fast. 
Used regularly, it prevents sticking. 


GUMOUT 


Pennsylvania Refining Company 
Cleveland, Ohio 44104 


Also available in Canada 
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What» New 
NEXT MONTH 


Amazing New UNIRAY Color-TV Tube 
Twice as Bright, Much Cheaper, Needs Less Service 


Can Your Brain Waves Reveal Your IQ? 
Rust Removers—Great If You Know How to Use Them 
BOATING '72: From Family Flivvers to Dreamboats 
Electronic Secretaries That Fit in Your Pocket 
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Are You Moving Soon? 


55 Мате 

= If you are planning to move, 

{ please notify us 6 weeks in 

fi advance and we'll make New Address 


sure your аре роп 
2: moves with you. Please use . 
< this form and attach your City ш» 
‚ magazine address label. 


Zip Coda 


Moving Date 


PRINTED IN U.S.A. ao 24 


pan 


m à 


mber | 


Here are the books that will help you reme 
and understand World War Il—the five 
most momentous years of your life. 


EARL HARBOR. D-Day. Anzio. Guadalcanal. Mid- 
way. Whether you were in uniform or too young TEM ы, + LM 7 
to serve, the books on this page illuminate the war Em: Amr کر‎ Ta 

years as no other books can. БА i1 А M — E 

Would you like to know what it was like to fly a 
nighttime raid over Berlin? Read Flying Fortress. 
Want to discover why Eisenhower refused to 
let Patton push on to Berlin? Read History of 
the Second World War. Are you curious to 
see Admiral Yamamoto's plan to bring Amer- 
ica to its knees? Read Two-Ocean War. 

If you want to know all the bluffs, blunders, 
and triumphs of WWII —and WWI, and all the wars 
in history —join the Military Book Club. You'll get 


kg SEMI AFET Àj 


books you won't find in any other book club, at 
savings of 30% below the prices of publishers’ edi- 
tions (plus shipping & handling). Take us up on our 
offer. Four books—worth up to $50.00 in publishers' 
editions—yours for 98, plus shipping and handling, with a 


trial membership. How can you lose? 
Military Book Club, Garden City, N.Y. 11530 


8755. Flying Fortress. Ed- 
ward Jablonski. The B-17s 
and the men who flew 
them. 400 album photos. 
Pub. ed. $10.95 

8714. The Two-Ocean War. 
Samuel Eliot Morison. 
Story of U.S. Navy in ac- 
tion from 1939 to V-J Day. 
Pub. ed. $15.00 

1701. History of the Sec- 
ond World War. Basil Lid- 
dell Hart. Every major 
battle on land, sea, in the 
air. Pub. ed, $12.50 

B904. Wars of America. 
Robert Leckie. Colonial 
wars to Vietnam. 2 books, 
counts as one. 1,000 pages. 
Pub. ed. $12.50 

8987. The Supreme Com- 
mander. The War Years of 
General Dwight D. Eisen- 
hower. Stephen E. Àm- 
brose. Pub. ed. $10.00 
8854. Iron Coffins. Her- 
bert A. Werner. German 
U-boat captain's memoirs 
of submarine warfare in 
W.W. Il. Pub. ed. $7.95 
8995. The Battie for North 
Africa. John Strawson. 
Why did it take 3 years? 
Illus. Not avail. in Canada. 
Pub. ed. $7.95 

9019. The First to Fly. 
Aviation's Pioneer Days. 
Sherwood Harris. '96 
"birdmen" to WWI death 
machines. Pub. ed. $7.50 


The Military Book Club 
invites you to take 


А 


пу 


boo 
for 98^ 


if you join now and agree to accept only 4 
selections or alternates during the coming year. 


3590. Inside the Third 
Reich. Albert Speer. "I 
recommend . . . without 
reservations." N.Y. Times. 
Pub. ed. $12.50 


8961. The War in the Air. 
The Royal Air Force in 
World War 11. Anthology 
ed. by Gavin Lyall. Illus. 
Pub. ed. $7.95 


BB13. Strategy. 2nd Rev. 
Ed. B. H. Liddell Hart. 
Classic book on warfare. 
Strategists from 490 BC 
to Hitler. Pub. ed. $10.00 


8730. Mao Tse-Tung on 
Guerrilla Warfare. Transl. 
by Gen. Samuel B. Grif- 
fith. Communist "hand- 
book." Pub. ed. $4.95 


2428. The Rising Sun. 
John Toland. Inside Im- 
perial Japan. Over 60 rare 
photos. 2 books, counts 
as one. Pub. ed. $12.95 


8912. Fiasco: The Break- 
out of the German Battle. 
ships. John Deane Potter. 
1942 “Armada” succeeds. 
Why? Pub. ed. $6.95 


U.S. Navy Photo above: 

USS WEST VIRGINIA. and 

USS TENNESSEE burning after 
Japanese attack on Pearl Harbor. 


| The MILITARY BOOK CLUB, Dept. 21-WDB, Garden City, М.Ү. 11530 | 
Please accept my application for membership in the Military Book Club and 
send me the 4 books whose numbers | have printed in the boxes below. Bill 
| me only 98€, plus shipping and handling for all 4. 
About every 4 weeks, send me the Club's bulletin, Battles and Leaders, de- 
scribing the next Featured Selection and a variety of Alternate choices. If | 
| wish to receive the Featured Selection, | need do nothing; it will be shipped 
to me automatically. Whenever | prefer an Alternate, or no book at all, | will 
| notify ун by the date specified by returning the convenient form always 
provided. 
| need take only 4 Selections or Alternates during the coming year, and 
may resign any time thereafter. The prices of books offered will average 
30% below the prices of publishers’ editions, plus a modest charge for ship- 
| ping and handling. 


NO-RISK GUARANTEE: If not delighted, | may return the entire introductory 
package within 10 days. Membership will be canceled and | will owe nothing. 


| | — —————— ———————— | 
FOR OFFICE USE ONLY 


City | 
— 


1-M13 


j| ——. — 
| Members accepted in U.S.A. only. 


The Military Book Club offers its own complete, hardbound editions, sometimes altered slightly in size to fit special presses and save members even more. 


JANUARY 1972 | 7 


Join a Praes Tem- ^ " AX 
get in on planning of Amer- =: 
ica's highways, bridges, dams, 
subdivisions, и Wonderful outdoor work. 
Ideal for those who like to work with mr 
hands. 1000s exciting big pay jobs open 
^ A enin men. U.S. Bureau of Labor Statis- 
predicts short e of 30,000 ium, engi- 


уеп to you W 


a ETE OF SURVEYING, D. Dept. - 241 T" 
i 4500 Campus Dr., University Plaza, Newport Beach, CA 92663 | 


The Study of Law (For Adults Only) 
The Blackstone School of Law offers a 
program of reading assignments for men 
and women who have completed formal 
schooling. 

NOT A CORRESPONDENCE COURSE 


You can schedule your program to your 
time and interests and cover any or all law 
subjects. 

WRITE FOR FREE BOOKLET ‘Тһе People 
vs. You" for full information on program 
and costs. No salesman will call. 


BLACKSTONE SCHOOL OF LAW Dept. 122 


307 N. Michigan Avenue, Chicago, Illinois 60601 


|... SWISS OR AMERICAN 


Unique, modern Sweazey System starts you 
manng repairs right away. Develops akil] 

by step at home in spare time. 
Diploma awarded. Free sample lesson. No 
obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 412 Fox River Grove, Illinois 60021 


LEARN 
MEAT CUTTING 


Train quickly in a short weeks 


al role da 


rM ais ТЕ 
able, Diploma given. Job help 
: ре successful graduates. (Wr dath YE AR! 
end now Far. big new illustrated FREE 
catalog. No obligation. G.I. Approved. =0197T 
NATIONAL SCHOOL OF "MEAT CUTTING 
Dept. 51-D, Toledo, Ohio 49604 


umo ^^ ELECTRONICS 


V.T.I. 

cians. Eg E pee- ra, gy ey با‎ com: 
ton. Ba missiles, computers, 

AA automat ale & advanced courgzses, 


VALPARAISO TECHNICAL INSTITUTE 
DEPARTMENT 5., VALPARAISO, IND. 46383 


THE 

WORLDS LARGEST 
LINE OF MINERAL ® 
& METAL DETECTORS 


Goldmaster 66 TR 
$269.50 


PRICES START AT 69.50 AND UP. 


FOR FREE COLOR CATALOG WRITE TO 
WHITE'S ELECTRONICS " 
AM. # Sii 101 PLEASANT VALLEY ROAD SWEET HOME. OREGON 97386 


THERE ARE NO FINER AT ANY PRICE. . . 
B | POPULAR SCIENCE 


nice inexpensive card table [see photo 
on page 6]. The larger top provides 
some much-needed leg room. 

KEITH ELLIOTT, Evansville, Ind. 


Hint for the birds 

All summer, birds have enjoyed our 
birdbath, but now that the water has 
turned to ice they are disappointed. I 


—á———À— À— À— 
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have tried to think of some way of pro- 
| viding water—even installing a bulb un- 
| der the bath and keeping it going day 
and night. But this runs into money 
when spread over six months. Perhaps 
your readers might have some practical 
alternatives. 

Mrs. W. R. BnisTOW, Fairfield, Iowa 


Heating tape has been used success- 
fully to keep birdbaths from [reezing. 


! Picture clocks for jr. businessmen 


| The picture clock would be a worth- 


iwhile project for our local Junior 
Achievement company of high-school 
students. We would assemble and sell 
|i the finished project. Could we purchase 
kits at less than $19.95 each? 

G. J. FRANKOVICH, Sandy, Utah 


Because Picture Clocks were offered 
|as a reader service, our profit margin is 
low and we can't allow much of a whole- 
sale reduction. However, to support 
such a worthwhile enterprise, we will 
supply clocks in lots of 10 or more for 
$18 each. When painted they can be sold 
for $30 to $35 each. Send orders to 
Treasurer, Popular Science, 355 Lexing- 
ton Ave., New York, N.Y. 10017. 
| 


Snow-removal problems 
C. A. Fenner's “Snow Rake for the 
Roof" [Nov.] was very interesting, but I 
wish he or someone else would advise 
how to prevent snow from melting on the 
roof. In this part of the country his 
method would be almost a daily chore 
| for about six months of the year. The 
snow would also have to be shoveled 
from the sidewalk where it falls after 
being scraped from the roof. 

GEORGE P. KLING, Wauwatosa, Wis. 


More light on star gazing 

In “Star Gazing the Easy Way" [Oct.], 
Marshall Lincoln says that by using a 
| camera to photograph star trails, you 
аге proving that the Earth rotates on 
He axis. He's wrong. Rotation proofs 
are coriolis effects, which means that de- 
pending on your latitude your linear 
| speed is different. At the equator your 


А | linear speed is about 1,060 miles per 


|minute, at 41 degrees north latitude 
| (New York), your linear speed is about 


600 mph, and at the north and south 
poles, your linear speel is 0 mph. It's 
because of this differential in linear 
speed depending on your latitude that 
the proofs of rotation work. You cannot 
assume that the Earth rotates from a 
star-trail photo, because is it not possible 
that the stars are moving? 

Lincoln also calls the Pleiades a con- 
stellation. The Pleiades 18 not even an 
asterism, but a very minor set of stars— 
although beautiful. The Pleiades actual- 
ly is a group of 300-400 stars known to 
astronomers as an open star cluster. 
MARTIN STEINBAUM, New Rochelle, N.Y. 


You're right. We could more accu- 
rately have called the star trails a dem- 
onstration, rather than a proof, of the 
Earth's rotation. It's also true that the 
Pleiades is a cluster and not a constella- 
tion. In common usage it is sometimes 
referred to as a constellation, meaning a 
recognizable group of stars. 


Cause of reduced mileage? 
I built the “Dwell Extender for Your 
аг” [Oct.] and found it dropped my 
gas mileage by over 10 percent. I used 
the given values of R2 and R3, and 680 
ohms for R1. My engine ran smoothly 
and had good power, but lost mileage. 
Is there any alteration available to help 
this situation? I have a Jeep Wagoneer 
with 350-hp V8. 
LEO TIMP, Wise, Va. 


Try disconnecting the dwell extender 
and check your mileage without it. The 
drop in mileage may be due to some 
other factors. The extender itself should 
not cause a drop in your mileage. 


Camper plans 

While my family and I were on our 
vacation trip last summer, we saw one of 
the redwood campers that I remember 


reading about in PS several years ago. 


It really looked great. One of the best- 

looking rigs on the road! Are plans for 

building the camper still available? 
HOWARD Parsons, Los Angeles, Calif. 


You can still buy the original plans— 
for the 1969 Ford Ranchero—as well as 
plans newly revised to fit the 1970-1971 
(see photo) and 1972 Ranchero. Quite 
a few builders have also adapted the 
plans to other vehicles. To order Red- 
wood Camper plans, send $14.95 to Plans 
Div., Popular Science, 355 Lexington 
Ave., New York, N.Y. 10017. 


Want to get something off your chest? 
Write "Readers Talk Back," 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017. 


The secret 
of teaching / 
yourself music ® 


1۴ may seem odd at first—the idea of teaching 
yourself music. You might think you need a pri- 
vate teacher at $4 to $10 an hour to stand beside 
you and explain everything you should do—and 
to tell you when you've made a mistake. 

But the fact is, you don't. Thousands have 
taught themselves to play with the lessons we е 
give by mail. And you can too. Guitar, piano, : 
accordion—you can learn any of ten popular РА 
instruments. 

The secret lies in the step-by-step way our 
lessons teach you. Starting right from scratch, 
they show you with simple words and pictures | | «у / 
exactly what to do. You'll learn to play the right E . M P 
way—by note, from sheet music. Without any | pP т шыу 
gimmickry. | 

But how do you know you're doing it right? 
Easy. A lot of the tunes you'll practice first are 
simple songs you've heard many times. Since 
you know how they're supposed to sound, you 
can tell right away when you've “got them right." 

By the time you go on to more advanced 
pieces, you'll be able to tell if your notes and P merui „ 
timing are right, even without being familiar f qna Nw iiw OON 
with the songs. Sooner than you may think ; = «x | Tp Y 
you'll be able to play whatever kind of music . .- 
you like. Popular. Classical. Folk music. Hymns. \ 


“The course 15 the most complete I have ever 
seen,” writes Mrs. Norman Johanson of Maple 
Valley, Wash., one of our recent graduates, “My 
daughter has taken lessons for 8 years from a l S 
private teacher, and now she asks me questions Bu o 
about some of her lessons." oc. ur um 

For more information about this pleasant, eco- E |: ш Coi 
nomical way to learn music, just mail the cou- b. са | 
pon. We'll send you our free booklet, Be Your 
Own Music Teacher and a free Piano “Note- 
Finder." No obligation. 

U.S. SCHOOL OF MUSIC. Established 1898. 
Licensed by New York State. 


" m : m ion Beo 


U.S. School of Music, 
=» Port Washington, New York 11050 
I'm interested in learning to play the instrument checked below. 
Please send me, FREE, your illustrated booklet “Ве Your Own 
Music Teacher.” Also include your free Piano “Note-Finder.” 
I am under no obligation. Check the instrument you would like 
to play: (check only one) 


(B 1970 и. в. SCHOOL OF MUSIC 


O Piano O Steel Guitar O Accordion 
О Guitar [] Saxophone L] Mandolin 
О Organ- pipe, Û Violin [] Clarinet 
electronic, reed [] Ukulele 
Print 

DEO НО чс нынан EE аанынан ннен ЖИЙИ. 
Address 

City 


LE M MM‏ ا 
Do you have instrument? Yes [] No [] Instruments, if needed,‏ 
supplied to our students on convenient terms,‏ 

Accredited Member National Home Study Council 151 
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another time, f Everything You Always 

another place, Mi Wanted to Hear 

ENGLEBERT on the Moog" 
 HUMPERDINCK 


From Mantovani 
Те cfovou nmm 


1 Wil! Wait 
For You 


September Song | 


Andy 
Williams 


You've Got 
Friend 


including: 
For All We Know 
нер Me Makaa 
Through The Night 
You've Got A 
Friend 

| Hi Be There 


Rainy Days 
| And Monday 


BOLERO 
ESPANA 
MALAGUENA 
CARMEN 


‘Help Me Make It 
Through The Night 


Days of Icy Fingers 


js [COLUMBIA 

id 209536 | *but were afraid to ask for : 

207472 207662 

| JAMES BROWN DE5 ч OSMOND | THE LOVE | 

i | Я ^ 4 М f a MACHINE Q | 
© 


THE MORMON 
| TABERNACLE 
CHOIR'S 
GREATEST 
HITS vo. 


cant BE CHES > К, DIONNE 

Stand |. "SS. | Lord ; с a NC WARWICK 

on |ж'= c 4 2 aa | oirr oars ara onera 
AREE à; , j [SCEPTER | 


FOR ALL wE KNOW | 


кутт; 


A JOHNNY CASH 
| HES GREATEST HITS, Yol. 2 


ied THE NIGHT 

PLUS Rose Garden | 

і Won't Mention It Again | 
COLUMN B MORE 


S ARTHUR FIEDLER : | er | е. EM i nd, V Aris | BARBRA стаєсано | | Gershwin's CLOSE ТО YOU. 


Я BROADWAY С a A m um ag 5 ў $ i t T 


! у РР 
Out of Towa 


| Trans-Electronic KRIS 3 RAY STEVENS' SERGIO MENDES 
Music Productions, Inc. KRISTOFFERSON eh ae GREATEST HITS & BRASIL '66 
THE SILVER TONGUED { | E А Сетиф 4 | GR EATEST HITS 


DEVIL AND | : 
Is Beautiful 


| BOOTS RANDOLPH 
| RANDOLPH, = 


HOMEMADE 
Double Lovin 
M іи 


PLUS 
Loving Her Was Easier 
(Than Anything t. | |96 мні» 
Ever Do Again) & Mone | S E nu, [эш Singin’ in Viet Мат 
[монын x] МҮЛ O REPRISE | Talkin’ Blues: MORE 


` 207084 :k 204743:k 


E VIKKI CARRS i | = тиит Ly B TCHAIKOVSKY 
; . LOVE STORY ШД... M a : / TU | Em fae 1812 OVERTURE 
| Bridge Over = №» | iT м se m Bless s TA А SPACE ODYSSEY cee T Padati ORMANDY 
Water x j i vd We : \ y^^ La ny >w Philadelphia Orchestra | ri v d é TABERNACLE 3 
| ИРЕ o a LEONARD BERNSTEIN | P Bae a ey, 
No. ! Guitarist fach Other, ^ w York Philharmon | E dw MILITARY ACADEMY BAND 
= Dewnbeat Critics Poil | ^ ; N. WW cur 


167692 


FRANK SINATRA'S Am " s S M RAY CONNIFF'S THE MAMAS | MARY T AVERS KENNY ROGERS] [BURT BACHARACH 
ا‎ м for < TAM GREATEST HITS MO ^oc. | АИ б „аду ате |, 
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e Somethin’ 
Stupid 


“ч Domani | 
сас. That's Life 


JOAN BAEZ 
BLESSED ARE | 
| РШ. p Mi ioi | 


| JAMES TAYLOR 
| MUD SLIDE SLIM 


LYNN ANDERSON 
YOU'RE MY MAN 


: SCEPTER: TwiM-FACH аА 


210161 
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GREAT SAVINGS... 


tap E 296 


f you join now and agree to buy seven selections (at regular Club prices) during the coming year 


BARBRA 
JOAN | 


TOM JONES 


LIVE AT 
CAESARS PALACE | 


Beautiful 


Where You Î 
Lead 


207522 | / TWIw- PACK ТАРЕ Jw 207571 ттр 


210138 


арзан анан NI UE UON SPP NERO CU OC | 


Please accept my membership application in the Club. 1 am Send these 8 selections 
interested in this type of tape: (check one only) for only $2.86 


CETTE []8-Track Cartridges (PG-W) AW6 
эы ell) | | Tape Cassettes (PH-X) 
ОЗОДУ | | Reel-to-Reel Tapes (ME-Y) 


Send me the eight selections indicated at the right, for which 
I will be billed only $2.86, plus processing and postage. I agree 
to buy seven selections (at regular Club prices) during the 
coming year, and may cancel membership any time there- 
after. Ii I continue, I will be eligible for your bonus plan. 
All selections will be described in advance in the Club maga- 
zine, sent every four weeks. If I do not want any selec- 
tion, I'll return the selection card by the date specified — or 
use it to order any selection I do want. If I want only the 
regular selection, I need do nothing — it will be sent auto- 
matically. From time to time, I'll be offered special selections 
which I may accept or reject by using the dated form. 


MY MAIN MUSICAL INTEREST 15 (check one box only) 
Г] Easy Listening [] Young Sounds [7] Country 


Just look at this great selection of recorded entertain- 
ment—all available in your choice of 8-Track Cartridges 
OR Tape Cassettes OR Reel-to-Reel Tapes! So no matter 
which type of stereo tape playback equipment you now 
have—you can take advantage of this special introduc- 
огу offer from the Columbia Tape Club! 


Send now for your 8 stereo tapes for $2.86. Just fill in and 
mail the postpaid application provided (no stamp need- 
за — just fold in half, seal with paste or tape, and drop it 
n the mailbox). Indicate which type of recorded music 
you prefer... cartridges, cassettes or reel tapes... and 
your eight selections will be sent upon enrollment. Also 
зе sure to indicate the field of music in which you are 
nainly interested—in order to help us serve you better. 


As a member you will receive, every four weeks, an in- 


formative music magazine—describing the regular se- E] Mm. 

ection for the month, and scores upon scores of alter- m Miss... Wim "he раа аса. DUC i idee iS ашшы 
nate selections from every field of music. 

How to order. if you do not want any selaction in any о а 77 e a WA aT MAC RADEON Aa OC ORE C AREE ca ET a act TLL Terre eee ав RR в 
nonth — merely return the special card by the date 

specified. If you want only the regular selection, do DI ILL ae SEE E wr ER E RANA Eu WR ER oc MT versa d | RE Vía 


Yothing-—it will be shipped to you automatically. Or use 
he card to order any of the alternate selections offered. 
And from time to time, we will offer some special selec- 
ions, which you may reject by returning the special 
Jated form provided—or accept by doing nothing . . 
he choice is always up to you! 


Your own charge account will be opened upon enroll- 
ment...you pay for your selections only after you have 
received them. They will be mailed and billed to you at 
һе regular Club prices: cartridges and cassettes, $6.98; 
reel-to-reel tapes, $7.98...plus processing and postage. 
(Occasional special selections may be somewhat higher.) 


Fantastic bonus plan. Your only obligation is to buy 
seven selections (at the regular Club prices) during the 
coming year. After doing so, you have no further ob- 
ligation—and you may cancel membership at any time. 
If you decide to continue, you will be eligible for our 


Do you have a telephone? (check one) Е YES (JNO 
APO, FPO adüressees: write for special offer 


TEO w HALF БАН. HM MN, AMAA AND MAL pm 


D 


FIRST CLASS : 
Permit No. 1050 | 
Terre Haute, Ind. 


BUSINESS REPLY MAIL 


No Postage Stamp Necessary if Mailed in the United States 


Ve xo 


gc c E | ` Postage v wil be paid: by 


Cut along dotted line — seal (paste or tape) and mail as Business Reply Envelope. No stamp needed. 


jenerous bonus plan—which can save you at least 3396 - | v e ae 
on all your future purchases! This is the most con- ATA (e 
venient way possible to build a stereo tape collection COLUMBIA Ti VPE | LUB | ; 
at the greatest savings possible! So don't delay—mail 1 Music Lane ‚ 
the postpaid application today! Terre ip. Indiana | 

Columbia Јаре Club 

a service of 
LT fount 
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р = The View Down the Road 


New Wankel developments 


One of the last stops on my Euro- 
pean tour was a visit with Dr. Felix 
Wankel and a look at his test estab- 
lishment. The inventor is as busy as 
ever, and is engaged on a program of 
finding other (i.e., non-engine) appli- 
cations for the mechanical movements 
and pumping actions he has invented. 
He showed me two devices that seem 
ready for production. 

The first is a pump for an automo- 
tive air-conditioning system. ‘The 
rotor has only two lobes, in contrast 
with the three.lobe rotor in the 
Wankel engine. The rotor profile is 
elliptical, with pointed ends. The 
chamber is almost circular, with a 
depression in one side—like the sil- 
houette of an apple. This pump is 
smaller, lighter, and cheaper to make 
than the multipiston swash-plate 
pumps now used in most auto A/C 
systems. And Dr. Wankel claims that 
it has a substantially lower horse- 
power requirement. That’s especially 
important with smaller engines, for 
the A/C system can rob up to eight 
hp from your useful power. 

The other device was smaller still— 
a tiny air pump intended for an air- 
injection-reactor system (part of the 
exhaust-emission-control system on 
many U.S. cars). A seven-lobe plastic 
rotor runs in a six-lobe chamber, with 
axial feed and radial delivery. It's 
about one-fifth the size of the present 
GM AIR pump. and the weight sav- 
ing is even more spectacular. Dr. 
Wankel says it will also work better. 
Why? The GM AIR pumps are belt- 
driven, and slow down when the en- 
gine slows down. The Wankel AIR 
pump is driven by a small electric 
motor that maintains high speed dur- 
ing deceleration and at idle (when the 
need for additional air is greatest). 


Wankel builds his own diesel 

Two men in the machine shop were 
busy making parts for a new type of 
Wankel engine with an almost square 
rotor. Dr. Wankel showed me the 
blueprints, and explained that it was 
his diesel engine. 

The rotor runs in a three-lobe 
chamber, and precompressed air is de- 
livered via a peripheral intake port 
from a Wankel-type compressor run- 
ning on the same shaft as the rotor, 
at the same speed. Final compression 
is calculated to raise the gas tempera- 
ture sufficiently to cause ignition 
when fuel injection 1s completed, but 
that's a little late to assure complete 
combustion. To be safe, a glow plug 
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By JAN P. NORBYE / PS Automotive Editor 


wil be provided to start ignition 
earlier. 

The power phase is followed by 
secondary compression (in the final 
lobe of the chamber), which in turn 
produces internal afterburning and 
manages to put the energy released to 
useful work. Testing should begin by 
the time you read this, and I hope to 
report results soon. 


Drive-yourself taxicabs? 


There are many reasons why cab 
fares are high in America. The cabs 
are expensive, they burn a lot of gas 
because their engines are big, and the 
drivers are expensive. 

In the town of Montpellier in the 
south of France, they have eliminated 


the cab driver. Cabs are lined up in 


cab ranks along the sidewalk on cer- 
tain blocks all over the city. How do 
you take one? You sign up as a self- 
drive passenger with the Procotip 
company that operates a fleet of 
Simca 1000s. They give you keys that 
fit all of them. Each car has an elec- 
tric taxi meter that runs on special 
tokens. The Simca is a low-priced car 
and is very easy on gas. 

How does the cost compare? For 
one normal cab ride, you can give 
yourself four trips of similar distance 
and duration, Cabs are available day 
and night. The plan has been in op- 
eration for a couple of months, and so 
far all the riders have returned the 
cabs. Could it work here? We ought 
to test it. It could be the solution for 
New York City. 


Fiat consolidates Italian auto industry 


When I arrived in Torino, I got the 
news that Fiat had taken over Abarth. 
Abarth has been a small. specialist 
manufacturer of sports and racing 
cars, usually with Fiat engines and 
chassis components, for 22 years. 
What wil happen to the Abarth 
name? It will be hyphenated to spe- 
cial sports and rally versions of Fiat 
and Autobianchi cars, developed in 
the Abarth shops. Autobianchi is a 
wholly owned subsidiary of Fiat. Fiat 
also controls Lancia and Ferrari, and 
the O.M. truck company. Indirectly 
(through Citroen) Fiat also controls 
Maserati. 

At times it seems as if Fiat has 
taken over the entire auto industry in 
Italy. Yet there's always Alfa Romeo 
(part of government-controlled TRI). 
And there's Innocenti in Milano, 
building Austins under license from 
British Leyland. And there's Lam- 
borghini, now controlled by a Swiss 


„news and comment on cars and driving 


group of industrialists. And don't 
forget De Tomaso (owned by Ford 
Motor Co.), maker of the Pantera. 


You've got seat belts—why not use 'em? 


We don't know if the air bag and 
its sensors can ever be perfected. 
But most cars on the road are now 
equipped with belts. There's only one 
problem: They don't work if they're 
not used. But if you put them on, 
they work very well. How well? A 
study by Volvo shows that in more 
than 28,000 highway accidents, no- 
body wearing a combination shoul- 
der/lap safety belt lost his life. 

Only about three percent of U.S. 
drivers use both lap and shoulder 
belts. Why? One reason is that the 
auto industry has not done a very 
good job of making belts easy to use. 
Many are a real mess. Tangles of 
belts and buckles on seats and floors 
do not invite use. In my opinion, im- 
proved seat-belt systems will do more 
to promote their use than any adver- 
tising campaign. Апа the American 
Safety Belt Council would have a bet- 
ter case in its opposition to air bags. 


Check your tires this winter 


А drop in ambient temperature will 
cause a loss of tire pressure. For 
every 10 degrees' drop, tire pressure 
will go down about one psi. Check 
inflation regularly. That's the best 
advice I can give you. Oh, yes—one 
other thing. Never bleed air from 
your tires to get better traction on ice. 
We've said it before, and I'll say it 
again: Letting air out only reduces 
traction and stability, and will ulti- 
mately cause tire failure (cord sep- 
aration in the sidewalls). 


Electric urban cars 


The engineering staff of Citroen is 
working on an electric commuter car 
for future cities. It is planned as a 
self-contained vehicle with fuel cells 
as the power source. The problem 
with fuel cells may surprise you: It's 
pollution. The fuel cell works by 
chemical reaction, and as with all 
other chemical reactions, it may leave 
waste products. Citroén is not alone, 
however, In its efforts to arrive at a 
clean fuel cell-the auto maker is 
working jointly with Total petroleum 
company, and making progress. It's 
too early to talk about a fuel cell that 
eats dirty air and exhausts clean air, 
but that's the long-term objective. 
When can you buy an electric Cit- 
roén? Inthe distant future, at best. Bs! 


You can earn $5 to $7 an hour starting soon! 
New NRI AUTOMOTIVE MECHANICS 
HOME TRAINING acclaimed by experts 


NRI commissioned one of America's best-qualified automotive writers* to 
prepare the home training programs, then asked its team of consultants 


UB 


TOM McCAHILL 
“I'm beginning to have some hope 
about finding good mechanics again." 
"It's a great relief to see a highly 
qualified school like NRI come up with 
home training in the automotive 
mechanics field that should do much to 
improve the sad state of the car repair 
industry. The Master Automotive 
Technician course gives ambitious guys 
a great start on a top-dollar career. 
And that Tune-Up and Electrical 
Systems program can save do-it- 
yourselfers a bundle, or lead to some 
lucrative part-time bucks at a going 
rate of $5 to $7 an hour. I'm beginning 
to have some hope of finding top 
mechanics again—TI'll just look for an 
NRI diploma on the repair shop wall." 
America's foremost 
automotive editor/critic 


* William Н. Crouse, author of NRI mechanics 
training, is an internationally known automotive 
training expert. He knows what you need to know, 
whether you choose NRI’s Master Automotive 
Technician training or the shorter Automotive 
Tune-Up and Electrical Systems course. Both 
courses include, at no extra cost, training and diag- 
nostic equipment essential for both education and 
car care. Mail the coupon for full details. 
NRI AUTOMOTIVE TRAINING, 
Washington, D.C. 20016. No salesman 


MAIL COUPON 
FOR FREE NRI CATALOG 


NO SALESMAN WILL CALL 


will call. 
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ый 
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to give it their critical review ... Here's what they reported: 


а 


RICHARD PETTY 

"It's a lot of training for a 

very few bucks." 

“1 especially like the way NRI has 
programmed essential training 
equipment they give you into step-by- 
step instruction. ТҺеге'ѕ nothing like 
learning with your hands, and having 
exactly what you need to do the job. 
The fact that the Master Automotive 
Technician course includes (among 
other things) an ignition-analyzer 
scope, dwell tachometer, timing light 
and exhaust analyzer is an indication 
that it's a lot of training for a very 
few bucks. Éven the shorter Tune-Up 
course includes basic tools and 
equipment at no extra cost. I’m sure 
Petty Enterprises would give top 
consideration to a man with an 


NRI diploma." | 


dp 


America's winningest 
stock car racing driver 


ah AUTOMOTI E i Name 
\ MECHANICS H 
tx ЭЖЕ Address 


" ; City 


NRI AUTOMOTIVE DIVISION 


3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 


i 
| Please send me your new Automotive Mechanics 
| Catalog. | understand there is no obligation. No 
i salesman will call. | am interested in 


Г] Master Course 


ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 


y 
і 
Leo — — —X—X — تت‎ ЦИЕ 


BILL FRANCE 


“Гуе seen a lot of training programs 

and this one is up there with the best." 
"I'm very pleased to find that NRI 

has developed home training programs 
in car repair that are right up there 
with the times. Both the Master 
Technician and the Tune-Up and 
Electrical Systems courses are 
amazingly complete and up-to-date. 
They employ an easy to learn method 
that has successfully trained thousands 
for technical jobs. Subjects are broken 
down into 'bite-sized' texts and 
programmed with essential equipment. 
You get the ‘why’ as well as the ‘how-to’ 
copy; from changing plugs to running 
your own garage. I've seen a lot of 
training programs, and this one is 

up there with the best." 


p Op S 
President of NASCAR and 
International Speedway Corp. 


F 


[] Tune-Up Course 


Age 


State Zip 
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To wash or not to wash—and moreover, with what? Here's 
how you can unscramble all those conflicting claims 


THE DETERGENT MESS... 


What to Tell Your Wife 


By SIMON DRESNER 


The froth over detergents has bub- 
bled over the lid of the washing ma- 
chine and now threatens to engulf the 
man of the house. The laundry room, 
once the exclusive domain of the 
housewife, has become a battleground 
for ecologists, detergent manufactur- 
ers, and government agencies. The 
struggling housewife must tackle the 
dirty laundry with one hand as she 
juggles pollution, environment, deter- 
gents, phosphates, enzymes, caustics, 
and health with the other, 

If you’re not to lose your status as 
a science know-it-all, you’d better 
have some answers ready for your 
lady. A summary of good advice ap- 
pears in the table below. For the real 
dirt behind the detergent controversy, 
read on. 


Soap—grandma's standby 


Soap has been in use thousands of 
years, ever since Roman women dis- 
covered that lye plus animal fats 
could take grease out of a toga. The 
secret of soap's success is that it is a 
wetting or surface-active agent—sur- 
factant. A surfactant enables water 
to penetrate an oily surface and reach 
the dirt buried in the fibers of the 
fabric. 

Soap’s main ingredient, sodium 
stearate, also breaks down oil and 
grease into tiny particles and sur- 
rounds them with its own molecules, 


so they can’t re-attach themselves to 
the fabric. Dirt particles flushed out 
are similarly isolated. Emulsified dirt 
and grease are then flushed away with 
the water, the clothes are rinsed, and 
the wash is done. 

Though soap may clean well 
enough to remove the ring around a 
shirt collar, it is almost sure to leave 
a ring around the bathtub in hard- 
water areas. This scum is created as 
salts of calcium and magnesium in tap 
water combine with the emulsified 
soap particles. The presence of these 
and other minerals is what makes 
water “hard.” 

In pre-detergent days, when soap 
fiakes and powders reigned supreme, 
housewives softened their wash water 
with washing soda (sodium carbon- 
ate), which combines with the calcium 
and magnesium ions to make a fine, 
powdery, insoluble material. ‘This 
precipitate must be thoroughly rinsed 
out, or pressed out by a wringer, or 
it becomes trapped in the fabric, mak- 
ing it harsh and stiff. 

In the late 1940s housewives grate- 
fully threw away their soap boxes and 
turned to detergents for two compel- 
ling reasons: The detergents’ more ef- 
fective wetting agent cleaned clothes 
more easily, and another ingredient, a 
phosphate, softened even the hardest 
water, leaving no curd, precipitate, or 
residue of any kind. 

The original detergent wetting 
agent, called ABS (for alkyl benzene 
sulfonate), produced billows of suds 


that pleased women who equated a 
nice lather with the rich soapy solu- 
tions they had used before. But the 
detergent suds flushed down the drain 
refused to give up the ghost, and re- 
appeared as billows of foam at sewage 
plants, on streams, and even as 
“heads” on glasses of tap water. 


Grapes vs. beads 


ABS had a complex molecular 
structure resembling a bunch of 
grapes, which broke apart slowly after 
use. In 1956 the first test-tube sample 
of an ABS substitute was developed. 
It was called LAS (for linear alkyl- 
ate sulfonate). 

This new surfactant had a straight- 
line molecular structure, resembling a 
string of beads, that broke down 
quickly through biological action. By 
1965, all detergents had converted to 
LAS. It is biodegradable—it is at- 
tacked by bacteria in sewage, surface 
waters, and soil, which break it down 
chemically for use as food. When di- 
gested, the wetting agent loses its wet- 
ting and sudsing power, and ultimate- 
ly decomposes into harmless carbon 
dioxide and water. 

Today, all detergents are a com- 
bination of surfactants and other 
chemicals that make them remark- 
ably effective as cleaning agents. Here 
are the basic components of most 
modern detergents, as they existed be- 
fore the big phosphate controversy: 

1) А wetting agent (surfactant) 

Continued 


How to Choose and Use a Detergent 


1) If you have young children, avoid the "nonpolluting" or 
"phosphate-free" detergents. They are a household hazard; 
like lye, they all are caustic to some degree and dangerous if 
inhaled, swallowed, or in contact with the eyes or skin. 

2) If you wish to minimize pollution, experiment to find the 
least amount of detergent that cleans to your satisfaction. In 
many cases a fraction of the amount recommended on the box 
will do an excellent cleaning job. And your contribution to 
pollution will be cut proportionately. 

3) If your sewage or septic field drains into a small lake, use 
low-phosphate or phosphate-free "nonpolluting" detergents. 
Use the least-caustic brand that does the job (see FDA table). 
Read the warning label, handle the stuff carefully. Use an extra 
rinse in the washing machine. 

4) If your main concern is clean clothing, forget “whiteners” 
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and "brighteners." These fluorescent substances merely make 
the fabric glow, with no indication of cleanliness. 

5) If you have hard water, use phosphate detergents. They 
are the safest, and the most effective cleaning product. They 
leave no grey or stiffening residue in the laundry, and work per- 
fectly well in washing machines. 

6) Use enzyme presoaks only on certain stubborn stains: 
blood, grass, gravy, chocolate, diaper and certain fruit stains. 
Let clothing soak for hours. Don't use enzyme-detergent com- 
binations in washing machines, where they are ineffective. 
Don't add chlorine bleach to enzyme soaks—the chlorine neu- 
tralizes the enzymes. Use enzymes only when specifically 
needed; they may have unknown effects on your health. Avoid 
inhaling or touching the product. 

7) If you have soft water and lightly soiled laundry, phos- 
phate-free and low-phosphate detergents will do a good job. 
Read the warning label. 
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that reduces surface tension and lets 
water soak into the fabric. 

2) A “sequestering” agent that 
keeps emulsified dirt and grease par- 
ticles from clumping together and pre- 
vents hard-water сига. This is one of 
several phosphate compounds ( usual- 
ly sodium tripolyphosphate), which 
are now being blamed for the “death” 
of lakes and streams. The phosphates 
(combinations of sodium, oxygen, and 
phosphorus) make up 20-40 percent 
of the powder in the detergent box. 

3) An  anti-redeposition agent 
(usually carboxymethyl] cellulose) to 
prevent loosened dirt from re-attach- 
ing itself to the laundry. 

4) Anti-caking agents 
(usually sodium silicate) . 

5) Fluorescent brighten- 
ers that glow a brilliant 
blue-white, making clothes 


seem brighter. Phos- Rat- Phos- 
6) Oxygen bleaches, such Product phate ing Product phate 
as sodium perborate. ee None 3 Drive ........ Yes 
7) Fillers to add bulk to М-М Lo Suds ..None 1 Phos-Free ..... None 
the packaged powder. Be сусу None 4  Bio-D ........ None 
8) Perfume to add a Crystal Clear .. Yes 2 SOAPS алалат ааган None 
pleasant odor. Concern ...... None Æ ВЕ аваа Yes 
All these substances are ТВ шуюр None 1 Breeze ....... Yes 
safe, biodegradable, and the Pure Water....None 3 Cheer — Yes 
conibinadion greatly reduces Giant OW ....Yes 5 LERE елж» None 
Phosphate Free. None 3 Cold Power ...Low 
washday drudgery. Klean ..... ‚..Үе$ 5  Ecolo-G ...... None 
| Miracle White .None 3 Triumph ...... None 
Why the uproar? King Kullen ...None 3 cae Sacre None 
The reason lies in the Arm&Hammer.None 2 Balance ...... None 
sheer bulk of detergent Basic l- sess ces None 3 Un-Polluter ...None 
phosphates now being Controll ...... None 3З Trend ........None 
flushed down America's Burst ......... Yes 2A Cold Water ...Low 
drains—about two billion Sr cr pugnat ые : ae yä а ind попа 
pounds a year. The phos- | ck уа + есет hore 


phates are not a poisonous 
pollutant, but the phospho- 
rus (about one-fourth of the 
phosphates) they contain 
is an excellent plant food. 
The phosphorus finds its 
way into lakes and stagnant 
streams or bays where it 
nourishes algae. 

'The algae multiply rapid- 
ly into a thick green mass called algal 
bloom, which covers the water surface 
with slimy, foul-smelling mats and 
chokes off other plant and animal life. 
As the algae die and decay, they con- 
sume the dissolved oxygen necessary 
to fish and other aquatic animals. The 
lake then fills up with decaying mat- 
ter and weeds, and eventually be- 
comes a marsh, then a meadow, This 
natural process, by which lakes die 
and are filled up, is eutrophication. 

Lake Erie and the other Great 
Lakes face premature eutrophication, 
along with innumerable other lakes, 
ponds, streams, and estuaries. Deter- 
gents are only partly to blame. Large 
amounts of phosphates (also nitrates, 
another plant food) drain off farm- 
land as the residue of fertilizers. Hu- 
man wastes are also rich in phospho- 
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rus. Poisonous effluents from indus- 
trial and chemical plants accelerate 
the death of aquatic life. 

Some experts say it is possible that 
within 20 years, parts of the U.S. and 
Canada may be turned into a huge, 
sodden, *algal bowl" with nary a drop 
of clear water in sight. Many sci- 
entists feel that eutrophication is a 
global problem, with the very oceans 
in danger. 


The NTA scare 

Faced with this environmental 
threat, American and Canadian gov- 
ernment officials moved to halt the 


RATINGS OF 37 DETERGENTS | 


The Food and Drug Administration has rated these de- 
tergents for potential health hazards: 


FDA codes: 1. Caution, harmful if swallowed. 2. Caution, 
harmful if swallowed, eye irritant. 2A. Caution, eye irritant. 
3. Warning, injurious to eyes, harmful if swallowed. 4. 
Warning, injurious to skin and eyes, harmful if swallowed. 
5. Danger, may cause burns to skin and eyes, harmful if 
swallowed. * Eye and skin irritant. * * Toxic, eye and skin. 
+ Eye and skin. 


phosphate flood from detergents. In 
a frantic search for a phosphate sub- 
stitute, detergent makers latched on 
to МТА (nitrilotriacetic acid), a 
product that had been developed and 
used in Sweden with no conspicuous 
problems. At first NTA seemed to be 
an ideal phosphate substitute: It was 
not toxic, it was an effective sequester- 
ing agent, it was readily biodegrada- 
ble, and it was cheap. 

But in December 1970 the axe fell 
on NTA. The U.S. government re- 
leased studies showing that NTA, 
which readily combines with poison- 
ous heavy metals such as cadmium 
and mercury, facilitates the passage 
of these metals through the thin mem- 
brane that protects a fetus in the 
womb. 

The experiments were carried out 


in mice, but if NTA-mercury-cad- 
mium combinations could trigger 
birth defects in mice, it might have 
the same effect on human beings. 
Shortly thereafter, detergent com- 
panies withdrew NTA from their 
products. 


Which way to go? 

The NTA scare placed government 
officials on the horns of a dilemma: 
preventing eutrophication of the na- 
tion’s waters and still safeguarding 
the people against possibly dangerous 
phosphate substitutes. 

Russel E. Train, chairman of the 
President’s Council on En- 
vironmental Quality, reluc- 
tantly approved continued 
use of phosphates because 
to do otherwise would be 

. “gambling with the health 
of the American people.” 

Similarly, Dr. Jesse 8. 
Steinfeld, the U.S. Surgeon 
General, has noted that 
NTA has caused cancer in 
animals, and has refused to 
endorse other phosphate 
substitutes. Says he: “I 
don’t want to be Surgeon 
General while doing a car- 
cinogenesis experiment on 
200 million people." 

Both the government and 
the detergent companies are 
doing extensive research on 
finding a phosphate sub- 
stitute. Spencer Valmy, 
of Colgate-Palmolive, told 
POPULAR SCIENCE that C-P 
is “running 60 laundry ma- 
chines every day all day 
long, testing every substance 
known to man as a cleaning 
agent. But a substitute for 
phosphates must be an ef- 
fective cleaning agent, safe 
for human use, safe for the 
environment, and low in 
cost.” 

He doubted that such a substance 
would be found in time to meet local 
restrictions against phosphates now 
in states and municipalities. 

A Lever Brothers spokesman told 
POPULAR SCIENCE that phosphorus in 
their detergents has been reduced to 
8.7 percent by adding inert fillers—by 
putting less phosphates in each box, 
and making up the difference in bulk 
by adding an inactive material. This 
also reduces cleaning power, of course, 
so more powder must be used to gain 
the same cleanliness. 


Study the label 

In November 1970, soap and deter- 
gent manufacturers agreed to label 
packages according to the percentage 
of phosphorus in the formula, and also 


[Continued on page 126] 
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оп the latest edition of the world famous 


ENCYCLOPAEDIA BRITANNICA 


Simply by returning the attached. card 


(Limit one entry per family) 


$25,000 


in discounts 
reserved only 
for readers of 
Popular Science | 


Plus 
Britannica Junior 
included at 


And also included 
Britannica’s 
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YOU HAVE A DOUBLE 
OPPORTUNITY TO WIN 


The winning numbers have already been 
selected at random by a computer — and 
the number on the attached card may be 
one of them. But even if it isn't, you still 
have a chance to win. If any of the win- 
ning numbers are not returned, winners 
will be selected—on a 1 in 10 basis—in a 
drawing from among all entries submitted. 
So get your card in the mail today. 
Whether you win or not—with Britan- 
nica you can receive Britannica Junior at 
no additional cost — Plus the Britannica 
Pre-School Library! 
The Britannica Pre-School Library—First 
Adventures in Learning—is now available 
from Britannica. It was designed espe- 
cially to help provide every child with 
better pre-school preparation. This Pre- 
School Library offers a wealth of exciting 
and colorful new materials which acquaint 


If card is detached, write to Encyclopaedia Britannica, Dept. 467-C, 425 N. Michigan Ave., Chicago, Ill. 60611 


the smaller child with the world in which 
he lives through simple words, pictures, 
and signs. 

Britannica Junior is written, illustrated 
and indexed especially for children in 
grade school ... easy to read and under- 
stand, rich in picture interest and carefully 
matched to school subjects. 
Encyclopaedia Britannica Offers Thou- 
sands of Subjects of Practical Value— 
including special articles on household 
budgets, interior decorating, health, home 
remodeling, child care and much more— 
useful information that can save you many 
dollars. 

New Edition is Profusely Illustrated. Bri- 
tannica offers 22,000 magnificent illustra- 
tions—thousands in vivid color. But it 
does not merely show "attractive pictures" 
—it is the work of 10,400 of the world's 
great authorities. 

Essential for Homework. For students 
Britannica is indispensable. It is the finest, 


Pre-School Library 


most complete reference published 
in America. It develops the active, 
alert minds that bring success in 
school and life. 

FREE Preview Booklet For Enter- 
ing! Fill in and mail the attached 
postpaid card today to learn if you're 
a winner and to receive . . . without 
cost or obligation . . . a copy of our 
beautiful new booklet which con- 
tains an exciting preview of the latest 
edition of Encyclopaedia Britannica. 
It's yours absolutely free! 
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New Ideas 
from the 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Van handler shifts containers. Most containerized cargo is moved by vertical 
lifters that straddle load and vehicle, taking cargo vans in sequence. This re- 
cently patented lifter would be more versatile, loading or offloading containers 
in any order on either side. Containers lowered flat onto the lifter's bed could 
also be transported faster than suspended cargo. 


Tire clamp frees ditched car. De- 
signed to fit part-way around—but 
not under—a tire, these wire-bound 
cleats could be mounted without 
jacking a ditched or mired car. The 
cleats would space two cables; 
slipped over the top of a tire, they 
would be joined by a chain and 
hook, tightened by a screw. 


Key protects credit card. You 
wouldn't have to worry as much 
about a lost or stolen credit card if 
vou carried part of it on your key 
ring. Made in two separate sec- 
tions, one key-shaped, the other 
with matching slot, this card would 
have to be properly joined before 
it could be used—or misused. 


Apron keeps paint 
handy. Hooked onto 
your trouser belt, this 
convex shield would 
hold brushes and paint 
or varnish close at hand 
while leaving your 
hands free when climb- 
ing and moving around. 
Bowed outward, the 
rigid, drip-protecting 
apron would tend to re- 
sist tipping or spilling. 
Spring clips would keep 
brushes and bucket 
from being dislodged. 


Tree supports let-down tent. Need- 
ing no supporting pole, this tent 
could be erected quickly and would 
knock down compactly. Looped 
over a tree limb, a staked rope 
would hold the ringed top and sev- 
eral webbing strips spaced around 
it. Clip-on curtains draped over the 
staked webs complete the tent. 


Skid totes your skis. A 
sled-like skid, with a 
protruding wheel for 
traversing hard ground, 
might make it easier to 
lug your skis, boots, and 
poles to or from a slope, 
or to walk them uphill. 
Strapped to this handled 
carrier, one or more ski 
sets could be con- 
veniently pushed or 
pulled. A let-down rod 
would keep it propped 
upright. For long hauls, 
it could belt to car top. 


Tex.; Ski Cart—No. 3,504,921 to L. R. Osmond, Wichita, Kans. 


patents have been issued on these inventions: Container lift— ! — 
С „F. i jllai ; Tire No. 3,511,292 to Copies patents may be ordered, by number, from the Commissioner of 
S. W. Guthrie, eid dr La.; | F ashingto 


Card prece ctor—No. 3,505,954 to Н. Pro- Patents, n, D.C. 20231, at 50 cents each. To write to an inventor, 
jansky, Miami Beach, Fla.; Let-down Мо. 3,489,305 to B. В. Hulin, if the address above is insuffici ss him (by name and patent num- 
Oklahoma City.; Paint apron—No. 3,493,152 to W. Ort, Wichita Falls, 


i lent, 
ber) in care of the Commissioner of Patents. 
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This is Feathers. 


First off, it's a for real Chevw 
Blazer. Our tough, roomy 
4-wheel drive sport truck. 

Now here's the put-on. That. 
wild indianish body design 
Is called, appropriately, 
“Feathers.” It's a decal. 

And your Chevy dealer can 
put it on any Blazer, Suburbam 
or pickup at modest extra cost.: 

If “Feathers” doesn’t tickle 
you maybe the “Ѕапатап”, 
“Flame” or "Eagle" decals will. 


Chery Van Rippler 
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One of five wild put-ons from Chevrolet. 


Or the special El Camino 
“Flame” and Chevy Van 
^'Rippler'' designs. 

Chevrolet doesn't make 
the special mags, fat F60 tires 
апа other heady paraphernalia 
that you see pictured above. 

But your dealer can help 
wou get the stuff. 

People are going places and 
doing things in trucks that 
haven't been done before. 

We think Chevy 15 the most 


dependable truck you can get 
into. People who don't believe 
us have to explain away this 
question: How come Chevy 
trucks last longer than all 
other trucks? So say the latest 
R. L. Polk figures. 

We'd like you to believe 
this about a Chevy truck: 
we want it to be the most 
far-out truck you've ever 
owned. If that's the way 
you want 1t. 


% of Chevrolets still working 


63.9 65.1 | 


55,7 
| | 


Proof Chovy trucks last longer. | 
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intermediates, clockwise from lower left: Chevrolet Chevel 


How Good Are the 
72 INTERMEDIA 


Though alike in many ways, each of these cars 


PHOTOS BY A. J. HAND 
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le Malibu, Ford Gran Torino, Plymouth Satellite, American Motors Matador. 


ES? 


has its own set of advantages and drawbacks 


By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Editor 


$ ince the only completely new '72 
car 15 the Ford Torino, we are start- 
ing our "72 series of auto tests by re- 
porting to you how the Torino stacks 
up against the other intermediates. 
The Chevelle is the “oldest” —now in 
its fifth year without major change. 
The Matador was all-new for 1970. 
The Satellite dates from 1971. 
These cars are called intermediates 
because they fall between compacts 
and standards in size. However, the 
Ford and Plymouth intermediates are 
now much closer to full-size cars than 
to compacts in actual length and 
weight. They are very nearly as big 
as the Galaxie and Fury of only five 
years ago—worth keeping in mind if 
you're hesitating between a standard 
car and an intermediate. In this test, 
we are not comparing the intermedi- 
ates with their bigger brothers, but 
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strictly against other intermediates. 
All auto makers except American 
Motors now build their two-door in- 


termediates on a shorter wheelbase 


than the four-door models. We tested 
the four-door versions, and our com- 
ments do not apply to two-door cars 
with the same nameplates. 

All four intermediates are typical 
American sedans. They start, stop, 
ride, and generally operate without 
fuss. They are at their best cruising 
on smooth, straight roads. Their lim- 
ited maneuverability at low or high 
speeds makes them less suited for 
winding country roads or city-and- 
suburban driving. 

We chose our test cars equipped 
with the most popular options: small 
V8s and automatic transmissions (we 
do not recommend sixes for cars of 
this size, and the small V8s offer all 


the performance the average buyer 
seems to expect) ; power steering and 
front disk brakes (with power assist 
when standard) ; standard suspension 
and tires. 

Chevelle Malibu. This is the only 
hardtop in the group (the others have 
strong pillars between front and rear 
doors). It has everything you expect 
in a GM car: smart styling, simple 
but attractive controls and instru- 
ments, well-coordinated interior de- 
sign, good forward visibility, and a 
pleasant ride. 

We particularly liked the new small 
steering wheel with the soft rim and 
quick steering response. It 15 easy to 
drive and gives you an impression of 
sporty handling, while in fact it was 
not the fastest in our handling tests. 
It understeers firmly, but the degree 

Continued 


Presenting the case 
against rough weather: 


the new 


Remington-Peters “Ромег-Рак.” 


100 pocketproof powerful "golden" hunting shirt or jacket. The lid of a "Power-Pak" 
22 long rifle cartridges in a specially designed slides back with a series of positive "click" stops 
plastic case that really earns |, шж ... YOU can dispense 5 cartridges (or 10 
its keep... even when it’s empty. ые. ка ` or 45 or however ma ny you need) 
First, we made our 22 long rifle ДЕЕЦ LF without fumbling with loose cartridges 
cartridges "pocketproof' witha | E — | or packages that are more than а 
special high-temperature lubricant | handful. And when the "Power-Pak" is 
that resists lint, dirt and grit. Now... empty, just flip the tray out, and 
thanks to a specially designed, golden, ES you've got a great place to keep 
plastic package our 22s are just about | Wi small spare parts, larger cartridges, 
everything-proof. The case keeps the “ШЕ trout flies, fishing lures, whatever 
cartridges securely in place and bad weather, — К ЕГ. We think the "Power-Pak" is 
moisture and dust out. And it was designed right on target... worth looking for wherever 
to fit neatly in the breast pocket of a you buy your ammunition. 


Remington, Mp) PETERS 


Great guns deserve great ammunition. We make both. 


"Power.Pak" and "golden" are trademarks of the Remington Arms Company, Inc. 


Think enormous. 


Small cars are making it. The M60-A] is 27 feet 
long, 12 feet wide and weighs 52.5 tons, loaded. 

Flashy colors arein. [he M60-A 1 givesyoua choice 
of one. Ап odd, brownish green. 

Gas economy is a must. At 3 gallons to the mile, 
its not one ot our best selling features. 

But talk about power. Ihe M60-A1 offers a 750- 
horse, 12-cylinder air-cooled engine and cross-drive 
transmission as standard equipment. 

And maneuverability. [he М60-А 1 turns on a 
dime. Large, but a dime. 

And ease of parking. Who's going to fight you tor 
a spot? 

The M60-A1. It isn't small. It isn't flashy. It isn't 
even economical. 

It's just enormous. 

If you have the bug to move to something bigger, 
see your nearest Агту representative. He ll tell you about 
the opportunities to make it big. In Armor. 


Aer s Army wants to join you. 
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of understeer is not predictable with- 
in close limits when running tests with 
extreme lateral acceleration (0.6 to 
0.9 g). Handling precision deterio- 
rates as side forces on the vehicle 
increase. 

The Chevelle proved surprisingly 
fast in acceleration—and somewhat 
disappointing in fuel economy. Its 
brakes were great when cool, and al- 
though they overheated and faded 
after warmup, stopping distance re- 
mained reasonable, even by today’s 
standards, The power assist comes on 
very strong, and you may tend to 
overbrake. When you get used to the 
Chevelle brakes, they are easy to 
modulate, but many drivers prefer 
brakes with more dependence on foot 
pressure. 

In the course of the Chevelle’s de- 
velopment over the years, Chevy en- 
gineers have gotten all the design 
bugs out of it. At the same time they 
have also taken out a lot of the cost. 
This is fine, so long as the customer 
does not see any lowering of quality. 
But we did object to the front seat. 
The seat and backrest fail to give sup- 
port where needed, and you can feel 
the hardware right through the thin 
padding. 

The vent windows are a plus, for 
they function more effectively than 
all the fancy ventilation systems that 
have been designed by car makers to 
replace them. 

Points to note: Antenna іп wind- 
shield. Wipers cover most vital glass 
area. Rear visibility somewhat re- 
stricted. Underhood accessibility 
good (without A/C), but distributor 
is still in remote position against fire- 
wall. There is no interior hood re- 


ae lease. 
Chevelle made the shortest stop with cool brakes, but faded somewhat when warmed up. Gran Torino. The Ford is 250 to 350 


i cm 


pounds heavier than the other inter- 
mediates, and five to 10 inches longer 
overall. 'The interior is roomy, but the 
doors do not allow easy entry/exit. 
Passenger convenience has been sacri- 
ficed for an exciting roof line. The 
sharply raked windshield has resulted 
in a huge ledge over the instrument 
panel. Rear visibility is poor due to 
small glass area in the back. 

The car has an extra 12 inches of 
unused space ahead of the radiator 
(not counting the space needed for 
headlights), adding a lot of sheet met- 
al (and weight) to the car just for 
styling purposes. 

The Torino’s boulevard ride has 
been improved to a very high level, 
but handling has suffered. 'The nim- 
bleness of the old Fairlane is gone: 
the Gran Torino goes into embarrass- 
ing wallows on winding roads at 


Plymouth takes double lane change with Ford understeers firmly all the way through quite moderate iore 1t was Z 
moderate roll, but oversteer begins to swing the lane-change test, but retains its balance. slowest In our handling tests, under- 
the tail when returning to the right (origi- High slip angles in front, however, kept steering to the point where directional 
nal) lane. See text for details. the car's lane-change speeds down. Continued 
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NRI Appliance Training Division 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


Send me your illustrated FREE CATALOG that tells about oppor- 
tunities in Servicing Electrical Appliances, and gives details of 
NRI's low-cost training plan. | understand there is no obligation. 
No salesman will call. 


601-012 


Name Age 
Address 
HEAL 
new AND PRAF City е State. Zip 


s dirt ALL 
y 


[] CHECK HERE FOR FACTS ON GI BILL 


If you have served since January 31, 1955, 
or are in service now, check box above. 


| MAIL COUPON ABOVE FOR THIS 


FREE NRI 
САТА ОС 


learn professional. 
methods of appliance repair 


Refrigeration and Air Conditioning included. save on your own 


repairs, learn a skill in demand, earn extra income or start your own business. 


| a FOR BEGI INNERS 
i FOR EXPERIENCE 
" ud б FOR HOMEOV МАЧЕК 


D TECHNICIANS 


"E 


Short, easy course trains you at home to make 
$5 to %7 an hour starting soon. 


Mail the coupon above for your FREE NRI Catalog. 
Find out how you ean prepare quickly at home to do 
professional appliance servicing. 

After only a few lessons, you can be ready to 
start servicing your own appliances or start earning 
$5 to $7 an hour fixing appliances for friends and 
neighbors. The entire training can be finished in a 
few months. 


NRI Appliance training is the fastest way to a 
new job or skill or extra income in a spare time or 
full time business of your own. Wherever you live or 
want to live, you'll find a demand for top-notch appli- 
ance servicemen. 

With a billion appliances in use, there are proba- 

bly thousands needing repair right in 
your own neighborhood. They mean 


cash profits for you starting soon. Put your spare 
time to good use. Appliance servicing can give you 
the extra cash you may be seeking to do and buy the 
things you've always wanted. 


Low-cost NRI training covers — 
Small and large home appliances 
Air conditioning 

Refrigeration 

Portable electric tools 

Small gasoline engines 

Farm and commercial equipment 


Professional appliance testing equipment is in- 
cluded in your NRI course at no extra cost — to help 
you speed troubleshooting and repair jobs. Mail cou- 
pon now for your FREE NRI Catalog. No salesman 
will call. National Radio Institute, Appliance Train- 
ing Division, Washington, D.C. 20016. 


ооооово 


NRI APPLIANCE TRAINING DIVISION e Washington, D.C. 20016 


Accredited Member National Home Study Council 
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TYPICAL 
"EXTRA DISCOUNT” SALE 


See for yourself why over 134 million record and tape collectors paid $5 to join Record 
Club of America when other record or tape clubs would have accepted them free. 


Capitel Columbia Capitol Columbia 


чне Tape Club Record Club Record Club 
(xs ad in ee u a in ins MN Шш (ak adv. in RECORD CLUB OF AMERICA 
" 4 aude атоо ganono ' 1 
ayyy | Аше. 7, 19710) | ба! 1971 Aug, 1971) qt is + те average as sa as D * 
: ——— 5 average as I0W as 
CAN YOU | | | 
CHOOSE FROM Choose: any LP ое tape Savings of 66% or more from recent Club sales up 
LP's OF TAPES. tions! Over 300 different to $3. 94 per LP. Start these giant savings now...no 
CARTRIDGE y E Capitol, Columbia, RCA | after you fulfill your obligation like the other clubs 
Angel, London, etc. 
AND CASSETTE PEE, London аи | List чин 
“ИШТ TOU BUY T e ж | Is ui 
нд dude Na obligations! No yearly | Label Price Price | 
NUMBER OF NONE! quola! Take as many, as | 
RECORDS OR "meet few, oc nating atat | BLACK SABBATH— Master of 
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i B i | а | Reality WarBr 5.98 2.04 
As de E . You don! have to spend ANDY WILLIAMS—You've 


AUS в t to ts t TT д] Got A Friend Colum 5.98 2.04 | 
| uc | | 59, 4. ord or taper ^. BURT BACHARACH — A&M 5.98 2.04 | 
OBLIGATION? P Р а 9 1 JEFFERSON AIRPLANE—Bark Grunt 5.98 2.04 

Qu 8 | Your discount up to 29: BARBRA JOAN STREISAND Colum 598 2.04 
| | OFF. Guaranteed never MOODY BLUES—Every Good 
DISCOUNT? — | | ceptions! | _ Boy Deserves Favour Thres 5.98 2.04 
DO vou EVER { Тһеге "em cards which THE раа м Elekt 5.98 2.04 | 
RECENT you must retum. Only KRIS KRISTOFFERSON—Silver | 
| RECORDS OR NEVER! you want are sent- and Tongued Devil & | Monum 4.98 1.69 


TAPES? only when you ask us lo 


| | send them. | PAUL McCARTNEY—Ram Apple 5.98 2.04 
naw TONG | CAROLE KING—Tapestry Ode 5.98 2.04 

| wait FOR 3108 3106 3106 3108 NO LONG "7^, day received. м JOHN DENVER—Poems, 
| GARE weeks | ае | weeks weeks WAITS! shipping on cycte Prayers & Promises RCA 598 2.04 


| RECORD CLUB OF AMERICA—The World S ‘Largest Record and Tape Clu 
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ШКА 
J U Cassette 


TO BUY ANYTHING EVER! 


| Cartridge 


s, take your pick of these great hits right now! Choose any 3 Stereo LPs (worth up to $20.94) or any 1 Stereo Tape (cartridge 
cassette, worth up to $13.96) FREE...as your welcome gift from Record Club of America when you join at the low lifetime 


Worth 


embership fee of $5.00. You can defer your selection of FREE items and choose from an expanded list later if you can’t find 
LPs or 1 Tape here. We make this amazing offer to introduce you to the only record and tape club offering guaranteed discounts 
331496 to 79% on all labels—with no obligation or commitment to buy anything ever. As a member of this one-of-a-kind club 
u will be able to order any record or tape commercially available, on every label—including all musical preferences. No automatic 
ipments, no cards to return. We ship only what you order. Moneyback guarantee if not satisfied. 
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Reflections 
Bell LP, 8TR, CASS 
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Vangu LP, 8TR, CASS Yorks LP 
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MGM LP, 8TR, CASS 
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704 BEETHOVEN 
Piano Sonatas 
Yorks LP, 8TR, CASS 


LAST A RECORD AND TAPE CLUB WITH NO "OBLIGATIONS"—ONLY BENEFITS! 


inary record and tape clubs make you choose 
n a few labels—usually their own! They make 
buy up to 12 records or tapes a year—usually 
ist price—to fulfill your obligation. And if you 
et to return their monthly card—they send 
an item you don't want and a bill for $4.98, 
JB, $6.98, or $7.98! In effect, you may be 
'ged almost double for your records and tapes. 


BUT RECORD CLUB DF AMERICA 
ENDS ALL THAT! 
re the largest all-label record and tape club 
he world. Choose any LP or tape (cartridges 
cassettes), including new releases. No 
iptions! Take as many, or as few, or no 
ctions at all if you so decide. Discounts are 
RANTEED AS HIGH AS 79% OFF! You always 
|! at least 331/325. You get best sellers for as 
as 99€. 
NO AUTOMATIC SHIPMENTS 

1 our Club there are no cards which you must 
rn to prevent shipment of unwanted LPs or 
iS (which you would have to return at your 
expense If you have failed to send written 
ce not to ship). The postage alone for return- 
these cards each month to the other clubs 
5 almost an additional $2.40. We send only 
t you order. 


HOW CAN WE BREAK ALL RECORD 

AND TAPE CLUB RULES? 
are the only major record and tape club NOT 
IED... NOT CONTROLLED ... NOT SUBSIDIZED 
у record or tape manufacturer anywhere. 
'efore, we are not obliged by company policy 
ush any one label. Nor are we prevented by 
ribution commitments from offering the very 
est LPs and tapes. 


'ECIAL INTRODUCTORY MEMBERSHIP OFFER 
RECORD CLUB OF AMERICA now and take 
intage of this special Introductory Member- 
Offer. Choose any 3 LPs or any 1 tape shown 
1 (worth up to $20.94) and mail coupon with 
‚К or money order for $5.00 membership fee 


(a small handling and mailing fee for your free 
LPs or tapes will be sent later). If you can't find 
J LPs or 1 tape here, you can defer your selec- 
tion and choose from expanded list later. This 
entitles you to LIFETIME MEMBERSHIP—and you 
never pay another club fee. Your savings have 
already more than made up for the nominal 
membership fee. 

NOW YOU CAN CHARGE IT 
If you prefer, you may charge your membership 
to one of your credit cards. We honor four dif- 
ferent plans. Check your preference and fil.-in 
your account number on the coupon. 


LOOK WHAT YOU GET 

e FREE Lifetime Membership Card — guarantees 
you brand new LPs and tapes at discounts up 
to 79% ... Never less than 15 off. 

e FREE Giant Master LP and Tape Catalog—lists 
thousands of all readily available LPs and 
tapes (cartridges and cassettes) of all labels 
(including foreign)... all musical categories. 

e FREE Disc and Tape Guide — The Club's own 
Magazine, and special Club sale announcements 
which regularly bring you news of just-issued 
new releases and “extra discount” specials. 

e FREE ANY 3 Stereo LPs or any 1 Tape shown 
here (worth up to $20.94) with absolutely no 
obligation to buy anything ever! 

GUARANTEED INSTANT SERVICE 

All LPs and tapes ordered by members are 

shipped same day received (orders from the 

Master Catalog may take a few days longer). ALL 

RECORDS AND TAPES GUARANTEED—factory new 

and completely satisfactory or replacements will 

be made without question. 


MONEY BACK GUARANTEE 
If you aren't absolutely delighted with our dis- 
counts (up to 79%)—return items within 10 days 
and membership fee will be returned AT ONCE! 
Join over two million budget-wise record and 
tape collectors now. 
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353 101 STRINGS 123 STEPPENWOLF 270 DIONNE WARWICKE 764 MOUNTAIN 264 GUESS WHO 
Love Story For Ladies Only Greatest Movie Hits Nantucket Sleighride Born In Canada 
Alshi LP Dunhi LP, 8TR, CASS Scept LP, 8TR, CASS Windf LP 


Wand LP, STR, CASS 


70 THE PARTRIDGE — 119 GRASS ROOTS 370 JAMES TAYLOR & 263 B. J. THOMAS '817 THE WHO 
FAMILY SOUND Their 16 The Flying Machine Greatest Hits Vol. 1 Who's Next 
AZINE Greatest Hits Eupho LP Scept LP, 8TR, CASS Decca LP, 8TR, CASS 
Bell LP, STR, CASS —  Dunhi LP, 8ТЕ, CASS 
267 DIONNE WARWICKE ЖАТ Tana 
308 JOAN BAEZ 707 RCOA STEREO SYS- ll Never Fall NOW | CAN 
Joan Baez 5 TEMS TEST RECORD In Love Again \ 0 U 


со CHARGE IT, TOO! 


por NEC MES | 


RECORD CLUB OF AMERICA 
| CLUB HEADQUARTERS 
Aii YORK, PENNSYLVANIA 17405 VO52B 


Yes—Rush me a lifetime Membership Card, Free 
Giant Master LP & Tape Catalog, and Disc & Tape - 
Guide at this Special Membership Offer. Also send 
me the 3 FREE LPs or 1 FREE tape which | have 
indicated below (with a bill for a small mailing and 
handling charge). | enclose my $5.00 lifetime mem- 
bership fee. This entitles me to buy any LPs or tapes 
at discounts up to 79%, plus a small mailing and 
handling charge. 1 am not obligated to buy any rec- 
ords or tapes—no yearly quota. If not completely 
delighted | may return items above within 10 days 


for immediate refund of membership fee. 
or 1 FREE TAPE | 
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3 FREE LPs 


or Г] Defer Selection—send expanded list. 
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| Address 


i ee PER 


| All Servicemen write Soc. Sec. 35 7 

| CHARGE IT to my credit card. | am charging m 

| $5.00 membership (mailing and handling fee for eac 

| FREE LP and tape selected will be added). 

| Check опе: [O] Diners Club [7] Master Charge | 
і L] American Express [C] BankAmericard 


Acct. # 


Rt | аа ааа 
| CANADIANS mail coupon to above address. Orders 

will be serviced in Canada by Record Club of Canada. 
, Prices vary slightly. 


Expiration Date 


RECORD CLUB OF AMERICA —The World's Lowest Priced. Record and Tape Club 
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Matador steers its way with remarkable precision through the 
traffic weave, staying close to center line, with little slip. 


control becomes illusory under high 
centrifugal force. 

The new Torino has a new brake 
system with front disks but no power 
assist. Pedal pressures were remark- 
ably low with cool brakes. Stopping 
distances remained reasonable even 


T M "mime -= — oe m 


Test cars are lined up in preparation for 
gas-mileage test. Each car gets a one-gallon 


E B Ж, Y i 


Matador instruments are grouped in front 
of driver, with high dash hood to prevent 
reflection in the windshield. 


Satellite steering wheel is hard plastic. In- 
strumentation is more complete than in 
the other intermediates we tested. 
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with 


after warmup, but on the whole the 
new brake system is a backward step 
from the Torino we tested two years 
ago (see panel showing previous test 
results). 

In terms of power and acceleration, 
the Ford came in a distant fourth in 


cM ао " Е = PT 


Chevelle has new VW-type steering wheel 
soft rim, horizontal speedometer, 
symbol-marked small controls. 


Gran Torino persists with rim-blow steer- 
ing wheel, and instrument panel is set a 
long way back from windshield. 


Gran Torino tends to “plow” when thrown into severe turns at 
quite low speeds, and strayed from traffic-weave center line. 


the group. Ford must have given up 
a lot of efficiency to get the Cleveland 
engine's emissions down to govern- 
ment limits. On the other hand, fuel 
economy was better than expected. 

Points to note: No interior hood 
release. Poor trunk layout and spare- 
wheel position. Flow-through ventila- 
tion with high-level outlets doesn't do 
the job nearly as well as the vent 
windows used on last year's four- 
door Torino. Underhood accessibility 
much improved by removal of spring 
towers due to the car’s new front 
suspension. 

Matador. This is the highest, room- 
iest, and most practical of the inter- 
mediates. The rear-seat area is as 
large as on full-size cars. Generous 
glass areas offer good visibility front 
and rear. All aspects of the Matador's 

Continued 


NOISE-LEVEL TESTS 
We measure interior noise in decibels 
under three sets of conditions, on 
three different scales. For quick read- 
ing of the results, we give you only 
the A-weighted scale, which is most 
like human hearing in overall sound 
pickup. A decibel difference of one or 
two points is perceptible to a driver; 
five points make enormous difference. 
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SOLVE 
THESE 
PROBLEMS 
FOREVER: 


to your future! 


OCKSMITH run 


Add to your income with easy — Leann AT HOME! 


spare time earnings—cash in on the nationwide 
shortage of skilled locksmiths. Quickly step into a 
highly-paid position or a business of your own. 
Age, education, minor physical handicaps don’t 
disqualify you. EARN EXTRA MONEY EVEN 


І now have my own shop 

. With. plenty of work. 
Wm. А. Tarnelli, Sr. 
Ossining, N.Y. 


ATION! WHILE LEARNING. Study at home, gain PRAC- 
AUTOM | TICAL experience through complete illustrated les- ` During my training period 
| ATION ! sons. Professional equipment, locks, etc., included ... learned $150. 
INFL with your course. 5 Paul G. Funes 
iON \ | | | | New York, N.Y. 
RECESS LOCKSMITHING INSTITUTE : 
| S! Div. of Technical Home Study Schools | AC 
W WAGE . Dept. 1111-012, Litle Falls, N.J. 07424 . . Tturned to Locksmithing to 
LO 1 Licensed by N.J. State Dept. of Education; Accredited Member, i œ supplement my pension 
3 ONEY a National Home Study Council; State Approved Diploma; Approved for Veterans. upon retirement, 
| David Osborne 


Sydney, N.S, Canada. 


Everything 
necessary: 
Le J „ / н Think it's the "'greatest'' 
locks, picks, к aa. f Pl" awe n $500 . . . earned while 
tools—supplied V" W ER Lr studying. = 
with course. =< M vL. Ernest C. Young (> 
State Approved Diploma | ) |" xo | San Francisco, Calif. Ҹ 
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How other cars have fared i 


Accel. 0-60 


Lane change 
Slalom 
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How PS tests cars—and what the tests show 


Brake test shows a car's ability to stop 
from 60 mph without wheel locking. 
Test is first made with cool brakes, then 
repeated after 10 warmup stops from 
60 at one-minute intervals with 0.5g 
deceleration. First test shows braking 
capacity, balance; the second, fade. 
Excessive pedal pressure indicates fade. 
Excessive distance indicates fade, in- 
cipient or partial locking, or combina- 
tion of both. 


Acceleration test at 0-60 mph shows 
a car's ability to reach cruising speed 
from standstill. The 0-80 mph test 


shows its high-speed power reserve; 
25-70 mph test simulates a highway 
merging situation. Cars with automat- 
ic transmission are tested in DRIVE. 


CHEVROLET 
Chevelle 
DIMENSIONS (inches) Malibu 
Al Ground clearance 7.0 
A2 Front leg room (тах) 428 
A3 Front head room 38.1 
A4 Rear head room . 37.1 
A5 Rear leg room (min.) 34.9 
A6 Wheelbase 116.0 
A7 Height 53.3 
Bl Width 75.4 
B2 Length 201.5 
B3 Front track 60.0 
B4 Rear track 59.9 
B5 Front hip room 59.5 
B6 Rear hip room 52.2 
SPECIFICATIONS 
Engine type OHV VB 
Displacement (cu. in.) 350 
Compression ratio B.5:1 
Carburetor One 2-bbl. 
Hp (net) @ rp 4,000 
Torque (net) r^ rpm 280 2,400 
Transmission 3-sp. auto. 
| Axle ratio 2.73:1 
Tires Uniroyal 
Fastrak Belted 
Tire size E78-14 
Turn diameter (ft.) 42. У 
Turns, lock to lock 2.9 
Brakes disk /drum 
Fuel tank (gal.) 19 _ 
Trunk space (cu. ft.) 13.5 
Liftover (in.) 6.6 
Curb weight (Ibs.) 3,535 
TEST RESULTS 
Accel. 0-60 mph 11.4 sec. 
Accel. 0-80 mph 20.45 
Accel. 25-70 mph 11.75 
Braking 60-0 (cold) 131 ft. 7 in. 
pedal pressure 65 Ibs. 
Braking 60- О (hot) 180 ft. 7 in 
pedal pressure 200 + Ibs, 
Max. lane-change speed 54.5 mph 
Max. swerve speed 23.9 mph 
Mileage (constant 45 mph)15.445 mpg 
Price (basic) 120504 
,094 


36 | POPULAR SCIENCE 


Price (as tested) 


VALIANT 6 


FORD MATADOR PLYMOUTH 
Gran Torino by American Satellite 
Brougham otors eon 
6.7 7.6 T. 
42.2 41.8 42.2 
38.3 39.6 38.5 
37.3 37.5 37.3 
37.5 38.6 36.7 
118.0 118.0 117.0 
52.5 55.4 54.0 
79.3 77.2 78.6 
211.3 206.1 204.6 
62.8 59.9 59.7 
62.9 60.0 62.0 
59.4 60.3 59.2 
59.4 60.4 59.2 
OHV V8 OHV VB OHV VB 
351 360 318 
8.6:1 8.5:1 8.6:1 
One 2-bbl. One 2-bbl. One 2-bbl. 
161 4,000 175 4,000 155 4,000 
276 @ 2,400 285 2,400 260 1,600 
3-5р. auto. УР. auto. 3-sp. auto. 
2.75:1 2.87:1 2.71:1 
Uniroyal Goodyear Firestone 
Fastrak Belted Power Cush. Sup-R-Belt 
H78-14 E78-1 E78- 
41.7 39.0 41.4 
3.7 3.3 3.5 
disk /drum disk /drum disk /drum 
22.5 19.5 21.0 
14.8 18.2 16.5 
28.3 27.8 25.2 
3,797 3,540 3,455 
14. 2 sec. 10.3 sec 12.6 sec. 
27. 20.4 22.55 
15. G5 12.05 14.25 
135 ft. 8 in. 149 ft. 2 in 159 ft. 
60 Ibs. _ 110 Ibs ВО Ibs. 
173 ft. 4 in. 141 ft. 10 in. 151 ft. 4 in 
200 + Ibs. 55 Ibs. 140-200 Ibs 
53.0 mph 56.3 mph 53.0 mph 
21.8 mph 24.6 mph 25.3 mph 
17.363 mpg 18.782 mpg 15.955 m 
$3,248 $2,792 12255 
,255 


$4,308 
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Two lane changes in quick succes- 
sion show a car's ability to make an 
emergency maneuver at speed. Lanes 
are blocked 120 feet apart, and lane- 
change gaps are 60 feet long. Each car 
is put through test at increasing speed 
until its maximum is established. 


Low-speed emergency maneuver test 
means snaking a car as fast as possible 
through pylons 48 feet apart. In both 
handling tests, times clocked by two 
stopwatches are converted to mph. 


$3,790 


design seem to stress function rather 
than appearance, yet the car has a 
neat, attractive interior and a con- 
temporary exterior. 

The ’72 Matador is as modern as 
anything else in its class. American 
Motors' use of the superb Chrysler- 
built automatic transmission and the 
GM-produced Saginaw variable-ratio 
power-steering system are two impor- 
tant reasons for this. The Bendix 
brake system was chosen for quality 


[Continued on page 123] 


Satellite's turn signals are set in grille, in- 
board of headlights. Hood is unlatched. 


Chevelle i is өнү hilivinedlafe with single 
headlights, outboard turn signals. 


Gran — turn signals are » integrated 
in its front-bumper design. 


Matador carries its turn signals in pro- 
tected position below the bumper. 


Special Invitation to 
Inventors 


If you have an invention or an idea 
for an invention, whether patented 
or unpatented, that you wish to sell 
outright or on a royalty basis, the 
booklet we offer free in the coupon 
below may be very valuable in sav- 
ing you both time and money. 


We are specialists in representing 
inventors. and submitting their in- 
ventions and ideas to manufactur- 
ers. We work continuously with 
scores of manufacturers seeking new 
products, and we have connections 
from coast to coast and in foreign 
countries. We аге well informed 
which manufacturers may be espe- 
cially interested in your particular 
kind of invention. Hundreds of these 
manufacturers have written us de- 
scriptions of the types of inventions 
they want. 


Our service is designed to do all the 
many things the average inventor 
does not have the time or facilities 
for doing, or who lacks knowledge of 
the proper markets. When you ap- 
point us to represent you, we prepare 
sales material that points up your in- 
vention, its advantages, its construc- 
tion, its market potential and profit 
possibilities. 


me ени your invention to se- 
lected manufacturers we charge a 
modest fee (which is refunded if we 
handle the sale of the invention for 
you) and the customary commission. 

/e are a Nationally known concern, 
with an impeccable reputation for 
ethics and integrity. We believe ours 
is the finest service offered inventors. 


Il ----—-—-MAIL THIS COUPON FOR FREE BOOKLET. 


Mr. K. O. Kessler, President 


Kessler Sales Corporation, Dept. D-71, Fremont, Ohio 43420 
Booklet, “Ноу to Go About Selling Your Invention,” 


Please mail me a copy of your FREE - 


We are not patent attorneys. How- 
ever, if you have need for a patent 
attorney and do not know one, write 
us and we will tell you how to obtain 
the names of all U. S. Patent Attor- 
neys in your area, and you can make 
your own choice. 


To encourage inventors, whether their 
inventions are patented or unpatented 
we have prepared a booklet entitled 
"How to Go About Selling Your In- 
vention.” This booklet contains such 
information as current royalty rates 
being paid by manufacturers, discusses 
various types of inventions and the 
markets for them, and tells the most 
effective methods you can use in 
presenting your invention for sale, 
whether you employ us or do it 
yourself. 


You can obtain a copy of this book- 
let merely by mailing the coupon 
below. It will Du sent to you with our 
compliments, free, without any obli- 
gation whatever. If you wish to write 
us for comments about your inven- 
tion, please do so. We make no charge 
for consultation. But please do NOT 
send blueprints or models. Just de- 
scribe your invention briefly, its na- 
ture and purpose. 


REFERENCES: Your own bank, or 
attorney, or Chamber of Commerce. 


K. O. Kessler, President 


KESSLER SALES CORPORATION 
FREMONT, OHIO 43420 


Accredited as a Corporation 
Under the Laws of Ohio 


which reveals many points about selling inventions and explains your service. It is understood 


that there 1s no 
any way. 


MY NAME.......... (eee PPT LCT TINE CEP ee EE 


STREET ADDRESG.................... dde o ES 


arge for this booklet now or at any other time and I am not obligated in 
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"Say, Smokey—” 


A clinic on cars by America's 
most famous mechanic 


Each month in PoPuLAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: “Say, Smokey—"' Popular 
Science, 355 Lexington Ave., New York, N.Y. 
10017. Questions cannot be answered by mail. 


I have a battery problem. In a week 
of driving my 1969 302-c.i.d. Mustang to 
and from work—about 100 miles total— 
the water level in the battery drops from 
full to down below the cells. I just bought 
a new Diamond heavy-duty battery, but 
the water goes dry just like in the old 
опе. Can you help? 

AL BARLOW, Lakeland. Fla. 


I believe your system is overcharging, 
causing the battery to get hot, and evap- 
orating the water. In any case—except 
for a hole in the battery—the only way 
that the water can disappear is by evap- 
oration [rom the cells. 


At normal temperature after stopping 
for a few minutes, my '67 Chevy Caprice 
will not restart because the starter will 
barely turn the engine over. I have to 
wait until the engine has cooled down. 
My daughter's '66 Chevelle with a 286 
engine has the same problem. 

L. A. JAROSH, Yuba City, Calif. 


Battery cables, especially the kind 
with spring locks (rather than bolts) can 
cause this. There's also the possibility 
of a high draw from the starter motor 
when the engine's hot. All these and 
other possibilities can be checked very 
easily with equipment found in most 
garages—but these checks should be 
made with the engine hot. 


After losing all my coolant through a 
busted radiator hose on my '69 Ford 390 
V8, I decided to change all the coolant 
hoses. All went fine until I reached the 
two-inch-i.d. hose between the water 
pump and intake manifold. I just know 
it will be the next to go. Is there any 
way—short of removing the intake mani- 
fold or water pump-to change this 
hose? 

S. W. VoRDENBAUM, Fort Ord, Calif. 


No. But as a rule that hose outlasts 
the others by quite a bit. Anyhow it 
really isn't such an awful lot of work to 
slide the pump up to change the hose. 


My father and I have a running argu- 
ment concerning my 1965 V8 Mustang 
289 and the set of Goodyear Polyglas 
F70-14 tires on it. Things are breaking 
down on the car and he blames it all on 
the tires. My contention is that it's only 
because the car is old and I frequently 
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use the expressway at high speed. Am I 
doing damage to the car by using these 
wider-than-normal tires on my car? Do 
vou recommend going to a heavier front- 
end suspension to compensate for the 
extra wear that I may be putting on the 
present front-end suspension? 

PAUL A. MARTIN, Munster, Ind. 


I doubt if the tires are your problem. 
I'd guess that normal wear and tear ts 
catching up with the car. Your father 
does have a point—but rather a small 
one. As for beefing up the front suspen- 
sion, I don't think that's really neces- 
sary, unless since you changed tires you 
have taken more out of the car in corner- 
ing. If this is the case, then the suspen- 
sion should be brought up accordingly. 


Since the day I bought it, my 1971 
Pinto with two-liter engine and automat- 
ic transmission has accelerated poorly 
from slow speed and standstill. The 
transmission spins in drive until the 
speedometer needle reaches about 17 or 
20 mph, then it goes into gear and the 
car moves. Гуе been back to the dealer 
and Ford customer relations. But the 
answers are always: There's nothing 
wrong; that's the way it's supposed to be; 
get used to 11; or the engine's too weak! 
Any suggestions? 

B. STODSKY, M.D.. Chicago, Ill. 


Trv driving two or three Pintos just 
like yours—from friends, car rentals, or 
dealers. If they all perform like yours, 
either swap or get used to it. If they per- 
form as they should, get that “Ford Lis- 
tens Better" telephone number and start 
raising hell. 


Will the better-brand oils deteriorate 
if left on the shelf unopened for two or 
three years? If I planned to keep a new 
car for its useful life, would it be a sound 
idea to buy enough oil to last 100,000 
miles so as to keep the same brand and 
type in the engine? Do the “honey” 
petro additives actually help an engine 
and increase its life? 

W. К. JAcoBs, Birmingham. Ala. 


I don't think unopened oil deterio- 
rates in that length of time. But as time 
goes by, improved technology makes 
the product better. so maybe halfway 
through that 100.000 miles you might 
miss а better oil for your engine. lj 


"honey" additives are good Гое missed 
the deal. I believe they give temporary 
relief to a worn-out engine under certain 
conditions. But I'm against using them 
in an engine that's in good shape. 


The article “Small Buses—the Most 
Versatile Wagons" [July] told about se- 
vere brake problems in the Ford Econo- 
line. In addition to the problems men- 
tioned, my 1969 Econoline also has a 
severe brake fade when braking hard 
from 70 mph. After slowing it from 70 
to 40 mph the brakes fade to almost 
nothing. I had the drums trued and in- 
stalled Grey Rock Premium linings, but 
the problem still exists. Is it possible 
to have larger brakes installed? 

NORMAN FOLKER, West Allis. Wis. 


Yes, it’s possible—but tt would be a 
custom job and an expensive one that 
should be done only by a mechanic who 
is also a brake engineer. I wouldn't at- 
tempt it. Your best answer is a swap job 
before you get hurt. I believe you'll be 
happier with H-D disk brakes. Although 
they cost more and last less in total miles, 
they're particularly good against fading. 


Using regular gasoline, I get poor per- 
formance and only 11 mpg in my 1971 
LeMans Sports with 350-ci.d. engine, 
full power, and dual exhausts. Friends 
and a mechanic suggest a methanol-and- 
water solution which is vaporized and 
drawn into the PCV hose with a T fit- 
ting. They claim it increases gas mileage 
and performance. Are add-on methanol 
systems beneficial? 

HERSCHEL CAST, Little Rock, Ark. 


This deal would do something along 
the lines they suggest. But if we run 
down all the ramifications to the end, 
you come up the loser. 


Му 1967 Chevrolet with 327-c.i.d. en- 
eine burns oil at 4,300 rpm. The com- 
pression is 150 p.s.i. in all eight cylinders 
and the plugs burn clean. I've checked— 
and even disconnected—the PCV valve 
and the breather leading from the crank- 
case to the oil cleaner. But it doesn't use 
oil until 4,300 rpm. This has gone on 
since the car was new, though I followed 
the usual break-in procedure for the first 
500 miles. Do I need breathers on the 
valve covers for more ventilation? 


WAYNE KIEKENBUSH, Salem, Wis. 


If you have no leaks, and everything 
else is as you say, I believe that at thal 
high rpm your valves are buried in oil, 
oil is being pulled down the valve stems 
past the seals and it is being burned. 
The fix would be good valve seals—and 
cut down the oil supply to the top end. 


Would an electronic (solid-state) igni- 
tion system be worth installing? What 
are the advantages and disadvantages? 

JoE NUCKOLLS. Greensboro, N.C. 


Depends on what you're looking for. 
If you want easier starting ( especially in 
extreme weather), longer plug life, less 
maintenance, and better top-end per- 
formance, the answer is yes. That is, ij 
the cost doesn't scare you. If you're after 
better mileage and more power, you'll be 
disappointed. 


AC ACniters... 


the spark plugs 
that are origin 
equipment on 
72 GM cars 
Again in 1972, Chevrolet, Pontiac, Olds- 
mobile, Buick and Cadillac engineers 
have selected AC ACniter Spark Plugs 
for their new line of cars. 

AC ACniters have been original 
equipment on these General Motors 
cars since 1969. 

And with good reason. 

AC ACniters have a built-in suppres- 
sor that meters the spark energy for 
more reliable performance and longer 
electrode life. 

The exclusive ACniter suppressor also 
helps reduce radio frequency 
interference. This means improved car 
radio reception for you and your fellow 
drivers... and improved TV reception 
for everyone. 

AC ACniters are available as replace- 
ment spark plugs for all GM cars and 
most other makes and models. 

When it’s time to tune up your car, 
insist on AC ACniter Spark Plugs—the 
ones that are original equipment on 
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Science 
Newsfront 


Last- minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Doubled talk goes straight 


Slowing down or speeding up recorded 
speech has been used as a party gag for 
years. The resulting shifts in pitch, 
down to a slow, agonized moan and up 
to a high, rapid quacking, are just plain 
funny, if virtually unintelligible. But 
serious researchers have been looking 
for a way to control speech speed with- 
out shifting pitch, because "compressed" 
or speeded-up speech offers great ad- 
vantages in efficiency. Devices have been 
developed to do the job, but they have 
been bulky and expensive. 

Now Cambridge Research and Devel- 
opment Group has produced a Variable 
Speech Control in the form of a tiny 
solid-state module, smaller than a post- 
age stamp, that can be incorporated in 
conventional phonographs and tape or 
cassette players for less than $10 a unit. 

By twisting a knob, the listener will 
be able to control the rate of speech from 
90 words per minute to 500—with no 
amusing sound effects. 'The average 
speech rate is 175 wpm, but the blind, or 
students, or businessmen, can learn to 
"speed-listen" at about 400 to 500 wpm. 
By contrast, the average reader makes 
250, the Braille reader 60-90, readers of 
large-type books 125. 


TV time signal is boss 

Your next TV may have a built-in cir- 
cuit that will give you the time with ac- 
curacy of more than a millionth of a 
second. The system was demonstrated 


Newsprinter uses ultrasound, laser light 


ME LT 


rw _ = 
Scientists suspend matter in space with laser light 

In an historic experiment, physicists at Bell Labs have achieved the 
first reported case of optical levitation- lifting tiny glass spheres from a 
elass surface and keeping them floating in space for several hours with a 
light beam. Arthur Ashkin and Joseph Dziedzic focused the light from a 
quarter-watt argon laser on a glass bead about one-thousandth of an inch 
in diameter—the kind used in traffic-sign reflectors—resting on a glass 
plate. Radiation pressure from the laser light lifts the sphere, seen here 
as a twinkling star, to a point where the pressure just equals the force of 
gravity, and keeps the particle suspended in an "optical bottle." It may 
be used in communications to measure scattering loss caused by particles. 


F 
чай nett ازب‎ 


by the National Bureau of Standards, 
transmitting over the three TV networks 
to specially adapted sets in the Denver 
area. The time signal is transmitted 
along with the TV picture, and continu- 
ously regulates an electric clock even 
when the set 1s off. 


A new picture of the sun 


This computer readout is actually a 
portrait of the sun made in ultraviolet 
light. It comes from the Orbiting Solar 
Observatory launched in late September. 
The picture, received at NASA's God- 
dard Space Flight Center at Greenbelt, 
Md., shows the approximate size and 
position of the visible sun by the smooth 
circle. The squiggly lines define regions 
of differing ultraviolet activity in the 


The Zenith acousto-optic modulator shown immediately above could be 


used as part of a newsprinter that would transform inputs from compu- 
ters or news wires into an incredible 100,000 characters per second. The 
device splits a laser beam into a fan of seven ultrasound-modulated 
beams, which generate the characters seen above. 
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sun's inner corona, which stretches in 
this picture to a distance of about 864,- 
000 miles from the sun's center. The two 
"eyes" that turn the portrait into a man- 
in-the-sun are areas of unusually violent 
solar activity. 


Moon's magnetic field 


One important lunar question appears 
to have been answered by a small satel- 
lite placed in moon orbit by Apollo 15. 
Based on preliminary analysis of data 
from a magnetometer aboard the 80- 
pound craft, scientists at UCLA con- 
clude that a magnetic field powerful 
enough to be detected 70 miles up en- 
velops the entire moon. Prof. Paul J. 
Coleman Jr. reports, however, that the 
field is not uniform, and that it 1s much 
"bumpier" over the rough, crater-pocked 
far side of the moon than over the near 
side, which is filled with the huge. 


[s mares. Before Apollo, most sci- 


entists thought the moon had no mag- 
netic field at all. Confirmation of an 
overall, strong field gives new ammuni- 
tion to defenders of the “hot moon" the- 
ory—the idea that the moon once was— 
and may still be—a geologically active 
body [see “How Apollo 15 Changed Our 
Ideas About the Moon,” in this issue]. 


Superconducting DC generator 

A marriage of space-age cryogenics 
technology with 19th-century electro- 
‘mechanics has spawned an impressive 
offspring: a 150-kw/DC four-disk gener- 
ator with half the size and weight of a 
conventional unit of the same output. 
Engineers at General Electric, in a proj- 
ect sponsored by the Naval Ship Systems 
Command, had the job of reducing the 
weight and bulk of propulsion systems 
for the U.S. Navy. They knew that one 
of the simplest and most compact forms 


of DC generator was the acyclic, or 
homopolar, machine invented in 1831 by 
Michael Faraday. It consisted of a ro- 
tating copper disk and a horseshoe mag- 
net. But such generators have not been 
widely used because of their low voltage 
and high amperage, which requires very 
efficient conductors and brushes. 

The GE engineers overcame this han- 
dicap by grafting superconducting coils 
and liquid-metal contacts onto Fara- 
day's design. The superconductive coil, 
the field winding of the generator, is op- 
erated at —450 degrees F, at which 
point it has zero electrical resistance. It 
can thus develop a tremendous magnetic 
field. And instead of the conventional 
solid current collector, the engineers 
prescribed a liquid-metal alloy of sodium 
and potassium. The liquid metal fills 
the narrow gap between rotor and stator, 
passing electricity between the stator 
and four disks, and has 30 times the 
capacity of conventional brushes. 


X-ray exposure 

The radiation Americans receive from 
medical X rays—now the highest in the 
world—can be cut in half with a new 
intensifying screen developed by Lock- 
heed for the AEC, If a special green- 
sensitive film were used, the reduction 
would be 20 times. The screen uses a 
new rare-earth phosphor. 
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Plymouth Cricket 
comes with 
rack-and-pinion 
steering, standard. 
You get one good 
turn after another. 


ا 
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MOTORS CORPORATION 


Coming through with the kind of car America wants. 


X9 — DRAFTING KITS 
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salary jobs open to Draftsmen, 
U.S. Labor Dept. reports “42% 
more Draftsmen needed in next 10 
vears—not enough applicants to fill 
jobs available now." Easy home- 
study plan has helped 100s beginners 
toward $$$$$, security, prestige 
ШЕШ as Draftsmen—many with 
only grade school training. 
| Others report good earnings 
c mm "NEM drafting part time while still 
i m s learning. Why not you? 
RUSH COUPON FOR FREE KIT! - 
Mail coupon for FREE “DRAFTING z 
CAREER KIT," Sample Lesson, Draft- 
ing Aptitude Test including new 5-Way 


Drafting Instrument & 20- T) 
Page Book, “Your Future Cm 
in Drafting" — ALL FREE. 53, 

No salesman will call. G.I. 


Bill approved. Write today. 


| NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 24181 
j 4900 Campus Drive, Newport, California 92660 

j Rush "DRAFTING CAREER KIT," including Book, 
| Sample Lesson, Aptitude Test & Drafting Instrument—| 
ALL FREE! 
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TO MAKE HIGH WAGES? | 
If you're truly serious, we can show you how. 

Since 1955 we've trained thousands of men 
for high-paying careers as Heavy Diesel Equip- 
ment Operators and Mechanics. We can train 
you! 

Men who know how to operate and maintain 
Dozers, Graders, Scrapers and Cranes have the 
skills that earn top wages—the same skills you 
can acquire. 

National School ot Heavy Equipment trains 
operators in the driver's seat at the controls 
yorking on actual construction projects. And 
diesel mechanics also learn by working on real 
machinery, 

Accredited School . . . National is the na- 
tion's only strictly resident heavy equipment 
training school accredited by the National 
Association of Trade and Technical Schools, 
Washington, D.C. VA approved. Take the first 
step to a career of high wages. Write today for 
details on how you can qualify. 


NATIONAL SCHOOL Phone 704-392-1359 ` 
OF HEAVY EQUIPMENT, Dept. A-59 | 


Р.О. Box 8529, Moores Chapel Road, Charlotte, М.С, 
28208. 


Please send me FREE illustrated school catalog and 
complete information. | understand there sno obligation. 


NAME : AGE. 
ADDRESS: PHONE. — . 
CITY . STATE... ZIPCODE. 


c---- 


Look and 
Listen 


News, comment, and opinion 
from the world of home- 
entertainment electronics 


By C. P. GILMORE 


F O 


The sound of fun 

А few weeks ago I received an invita- 
tion to see and operate a new electronic 
synthesizer called the Synthi AK, built by 
Electronic Music Studios, a British firm. 
The music synthesizer (pictured above) 
is basically a complicated combination 
of oscillators, wave shapers, switches, 
keyboards, and other parts that can pro- 
duce any kind of sound you can imagine. 
All packed in one compact suitcase (the 
picture shows two identical units). 

The device, at a hefty $1,000, is still 
far cheaper than anything else available 
that does anywhere near the same job. 
The company originally designed the 
synthesizer for professional users—elec- 
tronic-music composers and jazz musi- 
cians. But oddly enough it’s catching 
on with hi-fi buffs who have apparently 
run out of other equipment to buy. So 
a team has been traveling around the 
U.S. talking hi-fi stores into stocking the 
synthesizer. 

Ordinarily, I wouldn’t predict brisk 
sales for such a far-out item, particular- 
ly at that price. But after fooling with 
a synthesizer for a half hour, I’m not so 
sure. Coaxing sounds from this electron- 
ic-music machine is absolutely fascinat- 
ing. If your local hi-fi store has one, by 
all means try it. 
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High fidelity—a new definition? 


The music business is changing. And 
high-fidelity equipment changes with it. 
Yet the more it changes, the more it 
stays the same. Let me explain. 

When I built my first high-fidelity 
amplifier in 1946, the game in speakers 
was efficiency. Low-distortion power 
was expensive, and the speaker had to 
make the most of the limited electrical 
energy available. 

But as time passed, amplifiers were 
developed that could crank out lots of 
clean audio. That led to the Age of the 
Acoustic-Suspension Loudspeaker. The 
new speaker produced really low bass 
and smooth frequency response from a 
small box. It was inefficient, but with 
the powerful new amplifiers that didn’t 
matter much. 

But a few holdouts continued to 
preach the virtues of the high-efficiency 
speaker, including one of the oldest and 
most respected names in speaker mak- 
ing, James B. Lansing. 

And that brings me to the point of 
this story. I recently spent a day as the 
guest of JBL at the Record Plant, a 
magnificently equipped studio in mid- 
town Manhattan where many of today’s 
top hit records are produced by a fan- 
tastically complex process. 

During the day, I witnessed the evolu- 
tion of Don McLean’s new record, 
"American Pie." First I heard the orig- 
inal two sound tracks—one McLean’s 
voice, the other his guitar. They had 
been taped with two mikes, on separate 
tracks of a 24-track recorder, 

Later groups of musicians had been 
brought into the studio and, listening to 
the guitar and voice tracks on head- 
phones, had played along in sync and 
recorded drum, piano, string, horn, and 
other parts on other tape tracks. 

Then the real work began. The re- 
cording engineer and the producer of the 
record began playing back the tracks one 
by one. With a 24-channel control 
board, they shaped each instrumental 
sound—for instance, filtering out highs 
from the bass drum and lows from the 
snare to increase their sense of separa- 
tion. Adding echo to the tambourine. 
Brightening the guitar sound. 

With a marvelous device called a pan 
pot, they moved each instrument from 
left to right until they found just the 
right spot for it in the stereo perspective. 
Special tricks were added to perk up 
aural interest even more: The piano 
was mixed so that when the pianist runs 
up the keyboard and back down, the 
sound zooms from left to right and back. 
This is typical of how records are made 
these days. 

All of this may not seem to have much 
to do with speaker efficiency, but it does. 
In fact, said Larry Phillips of JBL, this 
blend of art and technology leads to an 
entirely new definition of high fidelity. 
(If you sense a commercial on the way, 
you're right.) 

In the early days, the primary goal 
of high fidelity was to reproduce the 
original sound of a performance as faith- 
fully as possible. And to the high-fidel- 
ity industry, the only music worth tak- 
ing note of was music performed by a 


symphony orchestra, opera company, 
string quartet, or the like. 

The acoustic-suspension speaker was 
well suited to recreating this classical 
music in the living room. But today, 
only three percent of the U.S. record 
business is in classical music. Most of 
the rest of the money spent goes for rec- 
ords of the sort I saw being assembled. 

The product produced is the music 
of visceral involvement. Physiological 
tests show that sounds of the type pro- 
duced by guitars, bass drums, and other 
instruments at commonly used playback 
levels produce sound-pressure levels 
that dilate capillaries, increase heart 
rate, and have other physical effects. 
Listening to such music is a feeling as 
well as hearing experience. 

Mr. Phillips claims that low-efficien- 
cy—and particularly  air-suspension— 
speakers simply can't produce either the 
transient response or the sound levels 
to satisfy these requirements. And then 
he made this powerful claim: Accord- 
ing to Mr. Phillips, every major record- 
ing studio in the world except one uses 
JBL speakers as monitors, That one is 
Columbia. And, he says, Columbia is 
now switching to JBL. 

That leads to the new definition of 
high fidelity now being promoted by 
JBL. The sound of 97 percent of cur- 
rently produced records never existed in 
nature. ‘That sound, as shown so clearly 
in the demonstration I witnessed, is as 
much a manufactured product as the 
speaker over which it is played. 

The only "original sound" was the 
one shaped on the control-room loud- 
speakers—not the collection of actual 
sounds heard in the studio, So the goal 
of playback equipment.is not to repro- 
duce the original sound of the instru- 
ments, but to reproduce the sound heard 
on the control-room speakers. 

'The argument has a large element of 
internal logic. And JBL is now begin- 
ning an aggressive advertising campaign 
to sell this story. It will be some time 
before its full effect can be judged. But 
it 18 at least possible that we will see a 
strong new trend in the high-fidelity 
field—back to high-efficiency speakers. 

As I said, the more things change, the 
more they remain the same. 


Four-channel progress? 


The big question about four-channel 
sound has been this: Can we develop a 
standard matrix system, or will there be 
a long, bloody battle that will confuse 
prospective purchasers and set back the 
whole four-channel movement? 

A short time ago, I began detecting 
clues that cooperation might be near. 
Instead of harping on the differences 
among various matrixes, I heard several 
company spokesmen emphasize similar- 
ities instead. The general message: 
Most matrix decoders are more alike 
than different; most are largely compat- 
ible. The one exception is the relatively 
incompatible CBS system. 

Now, on top of all this friendly talk 
comes a new development. Larry Le- 
Kashman, president of Electro-Voice, 
has announced a new super decoder that 
he says will automatically decode any 

Continued 
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You're paid for every Army Reserve meeting 
you attend. Each unit training assembly 15 equal 
to a full day's Active Army pay, according to your 
rank and length of service. 

Your pay goes up as you go up. And in the 
Reserve things are happening faster now. We're 
making more promotions than ever because the 
men who served in the Army during World War II 
are retiring. 

The Reserve gives you a chance to move ahead 
in civilian life, too. We can offer you one of 300 job 
training courses, depending upon the specific skill 
requirements of your local unit. From accounting 
to communications. From finance to mechanics. 

So if you're about to fulfill your military 
obligation, or if you're in the Individual Ready 
Reserve, or have prior service with any of the 


It pays. The Army Reserve. 

Se EE ee ee Cg ae t E Men re RE Ween as о. 71 
| Office, Chief of Army Reserve Date ———————— i, | 
| Pentagon, Attn, Information Office | 
| Washington, D.C. 20310 PS 1-72 
| Please send me all the information on what the Army Reserve | 
can offer me. | 
| | 
і —— — - = 

| і 
| Address _ — سے‎ са, і 
| | 
| | 
| ну —— So | 
| і 
aT — | 


JANUARY 1972 | 43 


Four-function unit adds, subtracts, multi- 
plies, and divides. At right, a wooden 
mockup. Major components include a 40- 
pin, two-chip ceramic package, an eight- 
digit liquid-crystal display, and a kevboard 
with associated printed-circuit board. 


Look—A $100 
Mini-Calculator! 


A pushbutton bombshell is sched- 
uled to explode this month: a 
compact, fully automatic electronic 
calculator priced around $100. The 
234-by-Ts-by-3VL$5-inch, — eight-ounce 
calculator should be the first “регѕоп- 
al-use" unit priced low enough to tap 
the huge market of students, sales- 
men, technicians, housewives, and in- 
come-tax payers. To date, calculators 
with similar capabilities have been 
discounted to about $200 [PS, June 
"11, p. 74 |. 

At Ragen Precision Industries (9 
Porete Ave., North Arlington, N.J. 
07032) two months ago, I held the 
calculator's electronics in my hand; 
some components were still being en- 
gineered for the production line. But 
ЕРГѕ president, I. I. Lopata, was con- 
fident that announced deliveries of 
20,000 calculators to Alexander's. a 
New York department-store chain, 
could begin in January. 

The *s»-by-^3»-1inch 
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liquid-crystal 


readouts [PS, Oct. '71, p. 73] will 
show the first eight significant digits 
in the answer, with the floating deci- 
mal point automatically placed. Later 
models may have a switch to display 
eight additional digits—separately— 
which the 0.2-inch-square, large-scale- 
integration chips compute anyway. 
How do they shrivel both size and 
price? RPI's semiconductor division 
will make both the displays and com- 
plementary metal-oxide semiconduc- 
tor (C/MOS) chips. This combina- 
tion needs only a minute trickle of 
current (10 micro-amps), so the cal- 
culator can operate one year on two 
tiny, specially designed six-volt bat- 
teries—the only major component not 
made by Ragen. You'll know it's time 
for new batteries when you push the 
CLEAR key and don't get all zeros. 
Assembling the parts will apparently 
be a simple operation. This should 
be the first application of C/MOS 
for a consumer product.—J. №. Free 
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Look and Listen 
[Continued] 

kind of program material, including 
CBS four-channel discs. Ап integrated- 
circuit chip will soon be available to 
manufacturers so they can build the new 
circuit into their equipment. 

Hard to predict the impact of this an- 
nouncement, but it just may end the 
compatibility squabble for good. 


On the record 


I recently received six cassettes from 
the Musical Heritage Society, and they 
are a pleasure to listen to. Good sound, 
well recorded on premium TDK SD 
tape. Performances by various Euro- 
pean soloists, conductors, and orches- 
tras. All Dolbyized except the Beetho- 
ven, and it makes a big difference. 

The recordings I heard: Beethoven's 
Symphonies 8 and 9 (MHC 2020, 2021): 
Haydn’s Symphonies 103 and 104 (MHC 
2140): four Vivaldi Concerti (MHC 
2036); an album of lute and guitar music 
(MHC 2023); and a cassette called “Ніз- 
tory of Spanish Music in Sound” (MHC 
2024), a collection of lovely and unusual 
vocal and instrumental songs. 

Other cassettes this month— 

6 JANACEK: Sinfonietta, Taras Bulba. 
Bavarian Radio Symphony, Rafael Ku- 
belik, cond. DGG 3300 104. 

Spirited performance, fine sound. 

@ RESPIGHI: The Fountains of Rome, 
The Pines of Rome. Philadelphia Or- 
chestra, Eugene Ormandy, cond. Colum- 
bia MT 30829 (Dolbyized). 

Columbia is now releasing all cassettes 
in Dolbyized form, and it is a welcome 
change. Sympathetic readings by Or- 
mandy; recorded sound big and rich and 
right for these lush scores. 

e Houst: The Planets. London Phil- 
harmonic, Bernard Herrmann, cond. 
London/Ampex M94049. 

Lots of pyrotechnics to show off your 
rig in this flashy, dramatic score. 

e Mantovani in Concert. London/ 
Ampex M57174 (Dolbyized). 

Vintage lush Mantovani sound; splen- 
did, clean recording. 

And an assortment of new discs. re- 
viewed by Arthur Fisher— 

è J. Strauss: Waltzes, Polkas, 
Marches. Berlin Philharmonic, Herbert 
von Karajan, cond. DGG 2530 027. 

A virtuoso conductor and orchestra 
radiating so much Viennese gemütlich- 
keit you'll have to mop the whipped 
cream out of the grooves. Solid sound. 

Ф SCRIABIN: Poem of Ecstasy; TCHAI- 
KOVSKY: Romeo and Juliel. Boston 
Symphony, Claudio Abbado, cond. DGG 
2530 137. 

Soul music—Russian soul, that is, and 
not everyone's cup of íchai. Stunning 
sound, impassioned performances. 

e С. P. TELEMANN, С. TORELLI, L. 
Mozart, F. J. HAYDN: Trumpet Con- 
certi. Pierre Thibaud, trumpet; Bam- 
berg Symphony. Otto Gerdes, cond. 
DGG 2530 138. 

Beautiful music, and a new standard 
for trumpet recordings: Sonic and musi- 
cal balance between orchestra and solo- 
ist is first-rate. Thibaud is spendid, but 
some may find his lush playing too Har- 
гу Jamesian in the baroque works. [s] 
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kits to give practical on-the-job experience as 
you learn. Today, NRI’s “3-Dimensional” train- 
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By JIM DUNNE / PS Detroit Editor ff am 


How the air bags came through their latest tests 


General Motors’ Experimental Safety Vehicle uses a combination of air bags 
and heavy padding to protect passengers for the prescribed 50-mph barrier 
crashes. Even so, GM researchers claim that crash tests so far show that all pas- 
sengers in the present ESV car would be killed if it hit a barrier at 50 mph. Some 
of the passengers, GM says, would only be "slightly killed" by the impact, indicat- 
ing that with a little more development, the car could meet government surviva- 
bility standards. If GM is successful in developing the ESV to its expected poten- 
tial by late 1972, the ESV would have the capability of running into another car 
at upwards of 100 mph and still protect passengers from fatal injuries. GM 
will not say what would happen if the air bags were replaced with shoulder and 
lap belts, but indicated that the air bags were the only answer to forces developed 
at 50-mph barrier speeds. Five General Motors ESVs will be built at a cost to 


the company of over a million dollars. 


And the Ford ESV 


Ford has taken a completely different 
approach in developing its ESV, and is 
using a stock Ford LTD four-door sedan 
as the basic vehicle. Ford also differs 
from GM in that two restraint systems— 
air bags and belts—will be developed con- 
currently. This approach will tell which 
restraint system does a better job. In ex- 
terior appearance, the Ford ESV has a 
longer hood than its stock counterpart, 
but the rear deck is shorter. Both bump- 
ers are supported by hydraulic struts 
attached to the frame, a system that pro- 
tects the body from 10-mph impact dam- 
age. Like the GM design, the Ford ESV 
will hold five passengers and in its pres- 
ent configuration is well over the federal 
4,200-pound curb-weight limit. Changes 
have been made in the brakes—including 
the addition of a two-wheel antiskid sys- 
tem— wheels, tires, and front and rear 
suspension to meet the handling and 
braking requirements of the Department 
of Transportation. Both Ford and GM 
are developing the cars at a cost to the 
government of $1. 


Hone 'n Plate—a time-saver 


А new development in metal plating 
may have far-reaching consequences in 
future automobiles. 'The Ex-Cell-O Corp. 
has announced that its Micromatic Hone 
Division can now hone and plate a metal 
in one operation in much less time than 
previously needed for plating alone. 
Called hone-forming, the process can be 
applied to almost any cylindrical shape, 
but has proven very effective in honing 
connecting-rod holes and plating with 
copper. The plating, done with an elec- 
trolyte solution, is confined to the honed 
surfaces exclusively. Many plating ma- 
terials can be used, including chrome. 
The honing process both fills the pits and 
voids, and plates high points in rough 
surfaces. Engine experts are excited 
about the possibility of using hone-form- 
ing to plate Wankel engine cases—now 
one of the mass-production bottlenecks 
of the rotary engine. 
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More hatchbacks coming 

Watch for hatchback styling, similar 
to that on the Vega and Pinto Runabout, 
on more new models. American Motors 
will bring out a hatchback Hornet in 73, 
a sporty model in AM's compact line. 
And, as reported earlier, Pontiac, Chevy, 
and Oldsmobile will market a hatchback 
version of the GM “X” body — Nova, Ven- 
tura II-sometime in the 1973 model 
year, too. These cars will eventually re- 
place the sporty compacts completely in 
the GM and AM lineup. You can look 
for Chrysler and Ford to bring out simi- 
lar models later. The hatchback, first 
seen on a PS cover [ Feb. "70], has proven 
popular, and it is especially attractive to 
the auto makers because it's a low-cost 
alternative to the slow-selling sporty 
compacts. 


Now—Project Amigo 

American Motors has tentative plans 
to market a small, Wankel-powered car 
within five years if the industry swings 
to the rotary engine in a big way. The 
AM car—code name, Project Amigo— 
would use a General Motors Wankel and 
have front-wheel drive. There’d be dif- 
ferent models, including a wagon, sporty 
coupe, and four-door sedan. The Amigo 
body design will take advantage of the 
features of the front-wheel drive train, 
and interiors will be as roomy as many 
larger cars. If the Amigo ever gets to 
market, it will replace AM’s Gremlin. 
But the final go-ahead awaits the avail- 
ability of GM's rotary engine, and this is 
seen as at least two years away. Right 
now the plan is so confidential that AM 
clams up at the mention of Amigo. 


Those body cutbacks 


Supplier companies that sell to GM 
are taking a severe financial beating 
while the auto company lengthens the 
life span of car bodies, cuts back on the 
practice of ordering new body and chas- 
sis parts every few years. But the silver 
lining is peeking through. GM is telling 
its surviving suppliers to hang on for a 


few more months; that it has a big pro- 
gram scheduled for later in 1972 that will 
mean a new body style for all of its car 
divisions. This is the rumored 10-year 
body that GM is said to be proposing for 
its Wankel-powered cars, a design that 
will be used on Chevys, Pontiacs, Olds, 
Buicks, and Cadillacs. The catch is that 
with the 10-year cycle in the offing, 
suppliers will find even more lean years 
in the future. 


Fords to wear Ford tires? 

Ford Motor quietly began questioning 
dealers on the idea of marketing a new 
tire under the Ford brand that will 
replace rubber-company names on tire 
sidewalls. This does not mean that Ford 
is going into the tire manufacturing busi- 
ness. The company tried that once, and 
it cost a bundle. Before WWII Ford had 
some rubber plantations in South Amer- 
ica and built its own tires under its own 
name. But the operation was inefficient 
and the project was abandoned during 
the war. Ford now wants to find out if 
its dealers have any strong objection to 
the use of the Ford name on tires on 
future Ford cars. Under the proposed 
plan, Ford would continue to buy its tires 
from present suppliers like Goodyear, 
Firestone, and Michelin, but have the 
Ford name prominently displayed on the 
sidewall. 


New word on unleaded gas 


The use of unleaded gas in your car 
does more than simply clean up the ex- 
haust. It also cleans up the engine oil, 
cleans it up to a degree that makes pos- 
sible a longer recommended interval be- 
tween oil changes. A GM study shows 
what oil experts have known for many 
years: Leaded gasoline contaminates en- 
gine oil. With the change to exclusively 
lead-free gasoline, and the use of new 
high-quality (SE) oils, engine rusting 
and corrosive wear will be almost elimi- 
nated and low temperature sludging will 
be reduced. Whether these new oils can 
perform for longer intervals remains to 
be seen, but all signs point to an exten- 
sion of the period of time between nec- 
essary oil changes if you use lead-free 
gasoline. 


Plastic car is growing 

The use of metal parts in automobiles 
has been shrinking in weight and number 
for the last 10 years, and the ingenuity 
of plastics manufacturers continues to 
cut into areas where steel and iron have 
been traditionally used. Latest switch 
to plastic is the intake manifold on the 
1972 Porsche. Made of an injection 
molded plastic, the manifold is lighter, 
has smoother bores, and costs less than 
the metal part it replaced. The signifi- 
cant feature of this plastic application is 
its use in an area of high temperatures. 
Attached directly to the engine, what 
this means to the buyer is lighter weight, 
less expensive replacement costs, and 
better distribution of the air/fuel mix- 
ture from the carburetor to the combus- 
tion chamber. Look for other manufac- 
turers to take a close look at the Porsche 
plastic manifold for use in their own 


cars. Gs! 


Decide for yourself. 

The old amp/hours 
method of rating batteries 
was actually based on 
measuring a battery's 
ability to light a lightbulb 
over a long period of time. 

The new Delco watts 
rating is a measure of the 
cranking power (in watts) 
available in a Delco 
Energizer at zero degrees. 

The old way seems fine, 
if you plan on driving a 
lightbulb. But for those of 
us who get around in a 


more normal fashion, the 
watts rating is an ideal 
battery rating system. 
Your car's engine needs 
a particular amount of 
Starting power, depending 
on its size and how many 
accessories are attached 
to it. The Delco watts rating 
makes selecting the right 
battery easy and exact. 
Because the watts rating 
is molded right in the case 
of most Delco Energizers. 
If your car’s engine needs 
3600 watts of starting 


power at zero degrees, for 
instance, there’s a Delco 
Energizer available for you 
rated exactly that way. 
Just ask your nearest 
Delco dealer for the Delco 
Energizer that’s right for 
your car. 

Unless, of course, 
drive a lightbulb, 


you 


i CRANMHING Powis AT C^R. 


AMPERE HOURS..WATTS: __ 
WHAT'S THE BEST WAY TO BUY A BATTERY? 
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Note to GM car owners. 


Your new ve 


icle came 


with a Delco Energizer 
rated in watts. When you 
have to replace it, the new 
battery should have at 
least the same number of 
watts as the original. 


| The more you knew; 


the more yov'll 


want Delco. 
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...on the go with PS 


By HERBERT SHULDINER 


Camping and the peaceful life 

One day last fall I drove a Winnebago 
Brave motor home into a private camp- 
ground located in New York's Catskill 
Mountains to enjoy an Indian Summer 
weekend outdoors. No sooner had I 
parked my rig and hooked up than the 
quiet air was punctured by a growling 
trail-bike engine. Turned out that most 
of the campers in the park were regulars 
—and most were at least two-bike fam- 
ilies. Bikes kept zipping through the 
campground roads until a 7 p.m. curfew. 

It seems to me that camping and trail- 
biking are not presently compatible. 
Both can be fun, but they really need 
separate locations. That's because trail- 
bike makers still have not produced ma- 
chines with adequate mufflers. It’s pos- 
sible to make quieter trail bikes now and 
remove the annoyance to nonusers. 


Hunting suit floats, too 


L 28 ons JHA 


This new camouflaged hunting suit 
has a double-duty foam lining—keeps 
you warm, and keeps you afloat if you 
fall out of a boat or wade out too far. It's 
made by Stearns Mfg. Co.. St. Paul, 
Minn., costs about $90. 


Camper instructions hard to find 

When your camper isn't working the 
way it should, where can you turn? With 
few exceptions, nowhere—your own in- 
genuity has to supply the answers. 

This is the consensus of a group of PS 
editors who have been testing campers 
for the past year. We have found that 
few camping vehicles come with a useful 
manual that explains how the rig should 
be set up and how to troubleshoot prob- 
lems yourself. 
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Pickup for campers picks up new refinements and muscle 


Em. d 


Not long ago, experts were consigning pickup campers to the fate of 
dinosaurs. Now Detroit 1s embarked on a program to turn pickups into 
safer and more convenient vehicles for toting campers around. 'This new 
Dodge, for instance, has a tailgate that is removable without tools. It also 
has optional pickup packages capable of carrying loads of up to 4,645 
pounds. You can expect more pickup camper improvements in 1973. 


Most of the campers we encountered 
arrived with a scattering of envelopes 
containing instructions for stoves, toilets, 
heaters, air conditioners, and other 
equipment. Surprisingly, the instruc- 
tions were mainly for the benefit of 
camper manufacturers, not the eventual 
buyer. They are designed to help the 
manufacturer install the appliances, but 
are usually vague about how to use and 
enjoy the gadget. 

Where apt instructions with drawings 
could make lighting a heater simple, the 
usual folder turns the job into a minor 
ordeal. The same holds true for other 
appliances. Right now, verbal instruc- 
tions from the dealer at the time of de- 
livery are all you have to go on. 

If you've had better luck with your 
camper manuals, let us know about it so 
that we can give the manufacturer a well- 
deserved pat on the back. 


Tether stops runaway snowmobiles 


Ф 


Frozen snowmobile throttles are less 
dangerous with this new safety tether 
switch. Made by the Kalamazoo, Mich., 
Engineer Co., one end clips to your suit. 
If you're thrown off your machine, it 
yanks a switch to cut the ignition. 


Winter towing precautions 


Last winter, I joined the growing army 
of outdoorsmen who tow RVs behind cars 
and pickups over icy roads in search of 
cold-weather fun. Piloting an Interna- 
tional Travelall (photo above), I discov- 
ered some problems you won't encounter 
during warm weather. So I went to R. C. 
Bakkom, International's manager of 
light-truck sales, for advice. 

Bakkom recommends that a towing 
vehicle be equipped with snow tires on 
all four wheels—with studs where legal. 
Use trailers equipped with brakes to re- 
duce the risk of jackknifing, he says. 

But the main thing to watch out for. 
Bakkom says, is to be sure your trailer 
is hitched up level. A frame hitch is best. 
Actually weigh your trailer before you 
hitch up. Then see that no more than 15 
percent of the load rests on the hitch. It's 
also potentially dangerous to have much 
less than 15 percent resting on the hitch. 
An ordinary bathroom scale can be used 
to check tongue weight. 

It's always a good idea to take precau- 
tions when towing trailers, but winter ice 
and snow exaggerate the usual hazards. 
These few simple precautions can help 
vou get there safely. 


On his last hunt, Major Hocum 
smoked a cigarette stamped with 
his family crest. 


Now everybody will be smoking 
cigarettes stamped with their own 
family crest ..almost everybody. 
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amel Filters. 
ey re not for everybody. 


(But then, they don't try to be. 


20 mg. "tar; 1.3 mg. nicotine av. per cigarette, FTC Report AUG.'71. 


Pick up one of these new Colt hunting knives. You're 


right out by the campfire, surrounded by the warmth а i 

of a quiet night. And you're eager about tomorrow's Rr ДИ | 

hunt. There's something uniquely American 25 у 
about having a good knife at your side. ENT ee Й. И 
Maybe it goes back to Jim Bowie. Or maybe ° ~ be 2 in. 


| it’s just the pride of owning a professionally — 
crafted work of art. Treat yourself to one of these new = 
knives with famous Colt quality. At your Colts ~ 
Registered Dealer. po 
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HE NEW WILDERNESS LINE 
wach knife is hand forged and hand 
olished in England from matchless 
heffield high-carbon steel. Each 15 
honed to a smooth, ultra-sharp edge. 
one-piece tang passes completely 
hrough the resin-impregnated, lami- 
ated wood handles, making them vir- 
tually indestructible. The line includes 
four Sheffield steel sheath knives and 
one stainless folding knife. Each has its 
own individuality. Heavy duty leather 
scabbards are included. 
The Trailblazer. Sturdy general pur- 
pose camping knife with 7” blade. 
Hefty enough for cutting kindling and 
for use as a light cleaver. Handle has 
end cap with thong holder. $54.50 
The Mountaineer. Bish-designed gen- 
eral purpose knife with 6" blade. Brass 
guard and end cap. Can handle a wide 
variety of chores. $47.50 
The Plainsman. General purpose knife 
with 5!^" blade. Nickel handle cap with 
thong holder. Can be put to many 
different uses in camp or on the trail. 
$39.95 
The Trapper. Curved point, 3!^" blade 
designed especially for skinning. Brass 
guard and end cap with thong holder. 
$29.95 
The Tuckaway Hunter. Compact, 
handy folding knife with heavy duty 
3:5" stainless steel blade. For the 
hunter who prefers less bulk or likes 
to pack one along as a standby. Heavy 
duty carrying case with snap fastener. 
$29.95 
THE NEW SPORTSMAN LINE 
Sturdy, high quality line made from 
select high-carbon steel. Precision 
formed, machine ground and polished. 
Rosewood handles are laminated and 
resin-impregnated with guards and 
pommels of polished brass. Each knife 
comes with heavy leather scabbard, 
formed and stitched. All-purpose knife 
with 412" blade, $21.95. All-purpose 
knife with 5'4" blade, $27.50. Trout and 
Bird knife with 4" blade, $19.95. 
Both new lines of Colt knives are 
available at your Colt's Registered 
Dealer. Stop in and take a look. 


Goit industries Colt's Small Arms Division 


Hartford, Cann. 06102 


Pointed jaws slip into an opening between 
smashed roof and car body. A turn of the 
control rings opens the jaws, and less than 


Instant "Can Opener" 


for Crashed Cars 


At a stock-car race 10 years ago 
George Hurst watched as rescuers 
worked frantically over a badly bat- 
tered wreck, trying to free the injured 
driver trapped inside. More than an 
hour passed before the driver was 
freed and into an ambulance. 

Next day Hurst was at work, pon- 
dering the design of a revolutionary 
tool for rescue work. Neither cutting 
torches nor abrasive cutting wheels— 
two standard tools in rescue work— 
would do. They’re slow, and their 
sparks present a hazard near gasoline- 
soaked wrecks. Hurst's final design— 
10 years in coming—is a giant hy- 
draulic claw that can literally rip a 
smashed car open in seconds. Here 
are the facts: 

€ It puts six tons of lifting, spread- 
ing, or pulling pressure in the hands 
of a single operator. 

e Extensive use of aluminum and 
titanium make it light and easy to 
operate in any position. 

e It can right an overturned car, 
open and remove jammed doors, raise 
a smashed roof. 

е Replaceable snap-on jaws adapt 


Fluted control rings on handles let operator 
control jaws with either hand. Here tool is 
fitted with piercing/spreading jaws. 


a minute later the roof is torn loose and 
raised almost three feet. Jaws can open or 
close completely in about 55 seconds. 
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Rescue tool is fed by small 5,000-psi 
hydraulic pump. Pump can be set some 
distance from wreck. The tool is silent, an 
advantage in use near shock-prone victims. 


it for spreading, crushing, slitting, 
piercing, and shearing. 

è Its completely portable, 
easily in a truck or car trunk. 

The Hurst Rescue Tool is designed 
primarily for use by ambulance, fire, 
police, race-track, and other such 
rescue teams, but Hurst believes it 
has potential for quick rescue work in 
aviation, construction, and mining 
situations, too. Price should be 
around $3,500, within the reach of 
many rescue squads. Hurst Perform- 
ance, 50 West Street Rd., Warminster, 
Pa., makes it.—A. J. Hand 


fits 


Special chain attachment lets a rescuer pull 
up on a smashed steering column, freeing 
a victim who is pinned in his seat. 
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Under our sedan body 
lurks a secret sports саг. 


disc brakes. An overhead cam engine. A 
slick 4-speed transmission. That's the stuff 
sports cars are made of, as our competitors 
in the high-pressure 2-5 Trans-Am racing 
series have discovered. 

Drive a Datsun...then decide. 


At first glance, you might mistake 
the Datsun 510 2-Door Sedan for just 


another economy car. 
But under that civilized exterior lies 


some pretty exotic machinery: 
Independent rear suspension. Front 
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PS: Whats New... 


: ar 
Science 


REGUS. PAT. OFE MONTHLY 


Keeping You Posted from Behind the Scenes 


Wit this issue, POPULAR SCIENCE enters the 
year of its 100th Anniversary. You will 
find only five other major magazines ( Harper's, The 
Atlantic. Harper’s Bazaar, Scientific American, and 
National Police Gazette) on the newsstands today 
that match this record of a ventury of continuous 
publication under the same name. The first issue 
of The Popular Science Monthly appeared in May 
1872. We're going to bring you a special Anniver- 
sary issue in May 1972 to commemorate that event. 
ГП be telling you more about it in the coming 
months, but judging from the work now in progress, 
the May issue is apt to become a collector's item. 

As a reader of POPULAR SCIENCE you enjoy a 
unique advantage over your neighbor who relies 
on the general news media for word about the 
world we live in. Though you'd never guess it 
from reading the papers and watching TV, what's 
happening in science and technology has a more 
profound effect on the way we live than all the 
politics, personalities, protests and hand-wringing 
about pollution that fills the front-page headlines. 
For example ... 


The Wankel grows up 


When we published the first story on the Wankel 
engine in March 1960, we got a lot of ribbing from 
some of the top engineers in Detroit for considering 
this “screwball” invention newsworthy. We have, 
however, backed up our initial judgment of its 
importance with more than a dozen feature stories 
following up developments of the rotary combus- 
tion engine. You have watched it grow from a labor- 
atory curiosity to one of the top contenders among 
designs that will help to solve our automobile- 
engine pollution problems. On page 83 you can 
read the latest chapter in this continuing story. 
Our 10,000-mile test drive of the Mazda R X2 tells 
a story of fully-matured engineering on a Wankel- 
powered car that has made an enviable record for 
low emissions. 

Incidentally, Dr. Felix Wankel is still inventing. 
See Jan Norbye's column on p. 12. 


Taking 250 pictures on one negative 


The unbelievable headline above appeared on 
a story in PS, February 1966. Our reporter actu- 
ally witnessed a breadboarded demonstration of 
this astonishing feat. I'm sorry I can't report a 
success story on this one. Recently we checked 
with Aeroflex Laboratories, Plainview, N. Y.: “We 
licked all the technical problems," an Aeroflex 
executive told us. "But in doing that we priced 
ourselves out of the market. It was one of those 
cases where the operation was a success, but the 
patient died." Maybe some of you photographers 
will pick up the threads of this research and find a 
way to beat the money problem. Stranger things 
have happened. 


It cools without refrigerant 


Recently our Midwest Editor, Al Lindsley, got a 
call from Dr. Tom Edwards, the man who invented 
the Roto-Cooler reported by Al in the December 
1970 issue. This is the machine that cools air with 


only one moving part and no circulating refriger- 
ant except air. Dr. Edwards says he has now in- 
corporated under the name U.S. Rovac and has 
some 30 firms dickering for his invention. This is 
another invention some knowledgeable engineers 
have laughed at us for publishing, but I think 
you'll be hearing a lot more about it in the next 
few years. I'll keep you posted. 


Our mountain of junk 


We've run a couple of stories in recent months 
about what scientists are doing to help us cope with 
the mounting problem of garbage disposal [PS, 
April 71, November 71]. There is hopeful prog- 
ress. Гуе just seen a report that Ecology, Inc. of 
Brooklyn is processing some 100 tons of New York 
City garbage a day and producing 50 tons of com- 
post that sells, after adding some nutrients, for 
$500 a ton. That makes garbage sound like a valu- 
able natural resource rather than a troublesome 
discard, no matter how you keep books. 


New rotary heat exchanger 


Unless you're an engineer, you may think a new 
heat exchanger means nothing to you. You'd be 
wrong, though. If you missed the story in our 
March '71 issue, you may want to go back and read 
it. A dramatically more effective and efficient heat 
exchanger is the key element holding up the de- 
velopment of a practical external combustion 
power plant for cars. And among hundreds of other 
potentials it might eliminate thermal pollution of 
our rivers by nuclear power plants. I have word 
from a spokesman for the Donbar Development 
Corporation, which holds the patent rights on the 
new rotary heat exchanger, that they have signed 
licensing agreements with a number of major com- 
panies since our story appeared. Among these are 
Modine Manufacturing Company, the largest inde- 
pendent manufacturer of auto radiators in North 
America, and Caterpillar Tractor Company. 


Ford's stratified-charge engine 


Now they call it “PROCO,” short for Pro- 
grammed Combustion, but it's the same engine we 
told you about in July, 1968. It made headlines re- 
cently when President Nixon mentioned it in a 
speech and EPA later issued an announcement from 
Washington giving the impression that the engine 
met 1976 emission standards. It did, indeed, meet 
emission standards on a limited-duration test, but 
what many people overlook is that the standards 
also require passing a 50,000-mile durability test. 
А Ford spokesman has been quoted: “We need two 
engineers and three technicians just to keep it 
going from day to day." That sounds as though 
it's a long way from achieving the kind of reliabil- 
ity the average car owner demands. Research con- 
tinues. I'll keep you posted on this, too. 


Editor-in-Chief 
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THE STEAM STORY: PART ONE 


Now —" Steam" Power in One 


This external-combustion 
engine combines all 
systems in a single unit 


By E. F. LINDSLEY/PS Midwest Editor 


The first external combustion engine 
package — burner, boiler, expander, 
and condenser, all together—has just 
been patented by E. I. du Pont de Ne- 
mours and Company. 

It has become increasingly appar- 
ent that such an all-systems-together 
package is essential if external com- 
bustion power is ever to match the 


neat, single-unit prime mover we're 


used to in internal combustion en- 
gines. Until now, however, the usual 
pattern has been burner, boiler, ex- 
pander, and condenser strung together 
like Christmas-tree lights. With the 
Du Pont engine, plumbing troubles, 
sealing, pressure losses, and valving, 
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plus high auxiliary condenser cooling 
loads are wiped out. 

We visited Dr. Max Bechtold and 
Dr. William Doerner, developers of 
the engine, at the Du Pont lab in 
Wilmington, Del., and were impressed 
by their enthusiasm and solid assur- 
ance that they've produced a work- 
able, practical engine, not a laboratory 
toy. At the same time, they both em- 
phasized that the existing 20-horse- 
power model was a model and noth- 
ing more. 

Du Pont won't make the engine, 
but hopes other firms will. Since the 
working fluid is organic ( presumably 
of the Freon family), Du Pont be- 
lieves that their greatest contribution 
from here on can be the improvement 
of the fluid. 

Very hush-hush. Although Du Pont 
did not specify the exact working 
fluid, obviously they knew what they 
were about, both chemically and ther- 
modynamically. Nor would they talk 


about the drive train from the engine 
to the load, or the precise means of 
throttling and load-response control. 
Since power output of the Du Pont 
engine comes from a turbine, which 
rotates at a modest (compared to a 
gas turbine) 10,000 to 12,000 rpm, 
there must be a provision to reduce 
the speed to practical mechanical in- 
put speeds. 

Dr. Bechtold and Dr. Doerner en- 
vision some of the first applications 
on small generator plants, and they 
say they know how they will control 
speed accurately enough to keep elec- 
trical cycles within limits, and how 
they will pick up load when the switch 
is closed instantaneously. But just 
now, they aren't saying how. 

What they are saying, however, is 
fascinating. Basically, the engine .. . 

e Canoperate without pollution on 
almost any suitable burner or fuel. 

€ Offers a quiet, lightweight, vibra- 
tion-free, prime mover. 


Rotary condenser and boiler in DuPont's patented steam 
engine revolve together, in opposite direction from tur- 
bine's. Air flow is induced by condenser action; centrifu- 
gal force returns fluid to boiler to repeat cycle. 


pU = 
1 ү 


аё, 


АЁ 


€ 
T 


<a 


VAPOR 
DELIVERY LINE ROTARY 


CONDENSER 


BURNER 


DIRECTION OF 
AIR FLOW 


Package 


Lab model shows m€— pu 
but the condenser is still heavily finned. 


e Needs no exotic, high-tempera- 
ture-strength alloys in the turbine. 

ө Can be built at low cost. 

e Has no valves, no dangerous high 
pressures, holds no boiler pressure at 
all if the engine stops turning, as in 
an accident. 

e Has no condenser cooling fan. 

Just the elimination of boiler feed 
pumps, piping, and valves is a major 
gain. To understand how this is done, 
look at the flow chart. Remember, 
you are looking at a Rankine cycle; 
the working fluid is used over and 
over. 

How it works. The burner (A) can 
be any of many available within the 
state of the art. On the lab model, 
Bechtold and Doerner actually used 
readily available glassblower’s burn- 
ers; a trick that only a lab man would 
think of. 

Whatever burner is used, the heat is 
transferred through the boiler wall to 
a very thin film of fluid (B) held 
against the inner wall of the drum-like 
boiler by centrifugal force. To start, 
an electric starter winds the engine up 
to operating speed. The boiler rota- 
tion is relatively slow. 

Note that there is no ‘“wickerwork” 
of tubes, nor anything really resem- 
bling a pressure vessel. Maximum 
boiler pressure is 150 pounds (abso- 


Dr. William Doerner (left) and Dr. Max 


Bechtold (right) explain lab engine to au- 


together with the boiler. Condensed 
liquid is pumped back through the 
tubes (G) not by an auxiliary pump, 
but by centrifugal action. 

Thus, in the entire cycle, there are 
no valves, pumps, or transfers of fluid 
through seals or interfaces between 
moving and nonmoving components. 
Air flow for condenser heat exchange 
is induced by the rotating condenser 
without need for power-absorbing 
fans. This action, of course, does use 
some energy, but much less than con- 
ventional fans. 

The pros and cons. There are great 
advantages in the self-contained Du 
Pont engine with all the vital parts ro- 
tating together. There may also be 
some disadvantages. At present, the 
physical practicalities of the rotating 
structure appear to limit the engine 
to a size capable of about 200 hp. 
Since the turbine does turn at fairly 


For flow pattern of working fluid to boiler- 
turbine-condenser—and return—follow solid 
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Tu" Use of "TR torches as heat 
source was merely for convenience. 


high speed, some form of transmission 
appears necessary although the tur- 
bine can be stalled, and the inherent 
torque ratio is 2:1, according to Bech- 
told and Doerner. 

Still, this is not the same as a posi- 
tive displacement engine, which does 
not really require a transmission. As 
in all EC engines, modulation of the 
burner is expected to control power 
output at least partially. An idling 
turbine in a stopped car, for example, 
would not demand the heat energy of 
full load. But to avoid time lag and 
provide instant response to load and 
operator demands, additional controls 
will surely be needed. 

Summing it up, Dr. Bechtold and 
Dr. Doerner at Du Pont have made a 
tremendous jump in developing a self- 
contained external combustion pack- 
age that solves many of the problems 
that have plagued EC progress. з 


arrows below. Dotted arrows represent air 
flow through the condenser. 
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sures and temperatures in the engine 

are lower, which explains why fancy 

gas-turbine metals are not needed. 

The vaporized fluid leaves the boil- 
er through tubes (С) terminating in 
the nozzle ring (D), and passes 
through the turbine (E). The turbine 
shaft drives the external load. 

On the return to the boiler, the ex- 
pended fluid enters the condenser 
tubes (F) and is cooled by the heav- 
ily finned condenser, which is rotating ———4-. 
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The expander, which drives the rear axle, is 
located amidships, underneath the floor. 
The steam generator occupies the space in 
the tail vacated by the GM diesel engine. 
Fuel tank is placed in front. 


AIR COMPRESSOR 
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THE STEAM STORY: PART TWO 


Steam Buses Are Rolling 


Electronic tests are made by Brobeck engi- 
neer Francis C. Younger, with the expander 
running on a dynamometer. 
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Will a GM bus converted 

to an external-combustion 
power system show the way 
to clean-air public 
transport? 


By JOSEPH P. ZMUDA 


A few months ago, an ordinary- 
looking bus rolled out of a garage in 
Northern California. If there had been 
any bystanders, thev would have no- 
ticed from the absence of diesel noise 
and fumes that it was anything but an 
ordinary bus. It was one of three GM 
coaches that William M. Brobeck and 
Associates of Berkeley, Calif., have 
equipped with steam engines. It was 
tested, and delivered for passenger 
service to the Alameda-Contra Costa 
Transit District of Oakland, Calif. 


Inception of the steam bus program 
goes back to 1968 when the California 
State Assembly, disturbed by con- 
tinued air pollution, voted to inves- 
tigate external-combustion power 
plants. The Urban Mass Transit Au- 
thority of the Department of Trans- 
portation then made available $1.2 
million to build three steam buses. 

The objective is to evaluate opera- 
tional feasibility, potential advan- 
tages, and public acceptance of the 
steam buses. The engineering task 
was the minimizing of exhaust pollu- 
tants, smoke, odor, and noise, while 
retaining the road performance of the 
diese] that’s normally used in the 
GM buses. 

Brobeck was not alone in this proj- 
ect. Other engineering firms partici- 
pating are Lear Motors Corp., of 
Reno, and Steam Power Systems, of 
San Diego. Surprisingly and disap- 
pointingly, the power plant in the Bro- 
beck-converted bus contains no new 
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technology. It adheres mainly to the 
principles of the Doble steam systems 
developed more than 40 years ago. 
The only advanced technique an engi- 
neer might notice is the use of elec- 
tronics (and some automatic con- 
trols). 

The steam-generation system. It’s the 
bulkiest, most costly, and perhaps 
most important part of a steam ve- 
hicle. Here, you find a five-foot-high, 
three-foot-diameter flash-type vapor 
generator that weighs 1,660 pounds. 
It 1s placed on its side, with the flames 
of a diesel-fueled burner running hori- 
zontally across the coils. 

The expander is mounted under the 
bus floor, along with the air compres- 
sor, alternator, feedwater and booster 
water pumps, and a fixed-displace- 
ment hydraulic pump. Hydraulic mo- 
tors turn the cooling fans of four 
steam condensers also positioned un- 
der the floor. About 45 hp are con- 
sumed by these auxiliaries. 

Water from a 30-gallon tank is fed 
to the “cool” side of the vapor genera- 
tor. As the working fluid moves 


Connecting rod and crosshead piston is shown by author above 
the cylinder of the high-pressure valve assembly. The rod atop 
the piston will be attached to the high-pressure piston valve. 


through the helical coils toward the 
source of the burner flame, it turns to 
steam at a pressure of 800 psi and a 
temperature of 850 degrees F. The 
steam passes through a throttle actu- 
ated by the accelerator pedal and, 
along with injections of lubricating 
oll, enters the three-cylinder double- 
acting compound expander. 

'The superheated vapor is admitted 
alternately to either side of the high- 
pressure piston. As the steam ex- 
pands, it is exhausted into two larger 
low-pressure cylinders that help boost 
engine efficiency. 

Power to the wheels is taken from 
the crankshaft through a Spicer two- 
speed automatic torque converter 
transmission. The power plant is rat- 
ed at 250 hp, which exceeds the output 
of the standard GM diesel. 

What do you get? It should be а 
cinch to reach the required 55 mph top 
speed. But fuel economy is expected 
to be poor; perhaps as low as two or 
three miles per gallon. Some ques- 
tions come to the fore: 

Is it clean, though? Low-emission 


LTV Steam Bus Is Powered by Sundstrand Turbine System 


In Dallas, another steam bus project is 
"on schedule," according to W. T. Marshall, 
Project Engineer for Vought Aeronautics. 
This is a prototype 25-passenger vehicle for 
experimental use by Dallas Transit under 
the auspices of the U.S. Dept. of Transporta- 
tion. In early '72, the Rankine-cycle turbine 
power plant from Sundstrand Aviation, the 
bus from Highway Products, and the exper- 
tise of Ling-Temco-Vought will come to- 
gether for the first time. Minimal exhaust 
pollution is expected, but this, too, will be 
tested. Some noteworthy aspects of the 
Dallas bus: 

e Emphasis on simple, rugged, workable 
components for this first bus, at least. 

Ф CP-25, toluene expanding fluid rather 
than water or Freon. 


€ A modified torpedo turbine with а 
long and successful history for the basic 
power plant. 

Important, here, is Sundstrand's practical 
experience with over-the-road transmis- 
sions. It seems likely that their dual-mode 
hydromechanical transmission, developed 
for turbines, will be a key piece of hardware 
in matching the high-speed power of the 
turbine to the low-speed lugging power 
needs of a citv bus. 

In fact, the confidence of LTV and Sund- 
strand engineers is such that the power 
complex will be assembled and run for the 
first time in the bus without benefit of test- 
bed experiments. PS will report the progress 
of the Dallas bus as it all comes together.— 
E. F. Lindslev 
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Over a hundred control wires run from the front ої the bus to 
the rear connection panel (shown here). More than a mile ot 
wiring was used by the electricians. Batteries are at lower lett. 
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claims of 0.2 grams per mile of un- 
burned hydrocarbons, 1.0 g/m of car- 
bon monoxide, and 0.4 g/m of nitro- 
gen oxides are being tested now. 

Is it silent? 'The sound of combus- 
tion is like a thousand blowtorches 
lit at once, and makes you wonder 
who started the silent-steamer myth. 
There is also a low-frequency throb- 
bing during combustion that sets up 
sympathetic vibrations. Still, the 
overall noise is less than the thunder 
and knock of a diesel. 

Does it start immediately? Steam 
is produced within 10 seconds, and the 
bus can be moved after 30 seconds, 
but full power is not available for at 
least 90 seconds. 

Is the system automatic? "That's 
one snag. A trained engineer rides 
the bus with the driver, to “steam up" 
and handle contingencies. This is ac- 
ceptable for experiments, but it would 
kill the bus dead for regular passenger 
service. What we have here is a steam 
bus that runs, but makes no contri- 
bution to the advance of steam-engine 
technology. 05 
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THE STEAM STORY: PART THREE 


Steam Autos— 


Dead End 


or Sure-Fire? 


Minto external-combustion engine installed in Datsun car 


shows blowers and motors adapted from aircraft hardware. 107 


The search for a breakthrough 
in external-combustion 
technology forges ahead 


By E. F. LINDSLEY/PS Midwest Editor 


GR ScIENCE has watched and 
will continue to watch the widely scat- 
tered but unceasing efforts to produce 
an external combustion ( EC) vehicle. 
The quest is on, in backyard shops, 
college labs, and industrial research 
firms, with experimental engines, 
computer runs, and actual test ve- 
hicles attesting to the effort. The 
goal: a prime mover not cursed with 
the internal combustion ( IC) engine's 
noxious exhaust, which now lies 
heavy on the land. 

If the test results of Wallace Minto, 
inventor of the fluorocarbon car re- 
ported last year | PS, Oct. '70], the 
Du Pont organic-fluid engine, in a 
preceding article, and others can be 
realized in practice, the toxic carbon 
monoxide and smog-making nitrogen 
products can be eliminated by EC. 
The exhaust of an efficient EC burner 
is mostly carbon dioxide and water. 

What are the problems? What’s 
holding things up? 

@ The giant leap needed to bridge 
50 years of steady refinement in IC 
engines and in a short time build a 
publicly acceptable comparable car. 

@ The enormous financial gamble 
for research, prototypes, testing, tool- 
ing, and marketing. 

© The lock-in of major car makers 
on long-range tooling payouts, sales 
traditions based on consumer reac- 
tions to superficial model changes, 
and the financially unacceptable prob- 
ability that starting with a new prime 
mover would entail massive money 
losses for several years. 

€ Nonexistence of hardware to do 
specific jobs in EC systems. 

Moreover, there is always the good 
possibility that the unwillingness of 
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car builders to promote EC may prove 
sound judgment. After all, no one in 
recent years has produced an even 
reasonably successful steam vehicle. 
Shortly, however, we expect the steam 
buses in California and Dallas [see 
preceding article] to be on the road. 

Importantly, the buses, which at 
best can be little more than assem- 
blages of hand-built parts and make- 
do hardware, won't be dumped on 
consumers who might expect "72 car 
perfection. Instead, men who know 
technical problems will keep sight of 
engineering objectives without being 
disturbed by minor nut-and-bolt 
items. Also, should pollution ulti- 
mately make it necessary to limit the 
IC passenger car, nonpolluting bus 
transit could take over in metro areas. 
Cars, with pollution controls, might 
then operate only in open areas. 

'The report on the Brobeck bus con- 
firms that an EC prime mover is un- 
likely to compete in total detail with 
a modern IC engine. One reason: An 
engineer may often be aware of exist- 
ing solutions to a certain problem— 
noise, for example—but bypass it in 
favor of stickier problems. Du Pont 
does this with their burner. 

"System" or total package. This is 
the crux of the challenge. It starts 
with the search for the right expan- 
sion medium. No liquid appears to 
beat water for energy-carrying ability. 
But water freezes, warms and cools 
slowly, scalds if a boiler bursts, and 
varies widely in mineral content and 
chemical treatment needs when used 
in a boiler. 

Anti-water engineers point to non- 
freezing fluorocarbons, toluenes, and 
other exotic chemicals that are even 
now serving as expansion mediums. 
These agents, admittedly, are made 
with processes which consume large 
amounts of power апл in themselves 
may produce un^esirable pollutants. 

There is a multitud- of mechanical 
expanders (engines) able to accept 
gas under pressure and convert heat 


into mechanical power to turn wheels 
Simplest are the piston engines, ofte 
double-acting or compounded. The 
turbine has a long and honorable his 
tory. Numerous cam engines, swash 
plate ideas, and complex linkages are 
also available. Thus, the engine seem: 
no problem. 

Boiler problems. The boiler whereir 
the working fluid is converted inte 
high-pressure gas is a problem, and s 
is the condenser to change the ga: 
back to liquid. Presumably, it is pos 
sible to heat the boiler with a burne 
fired by fuel oil, propane, or perhap 
LNG (liquid natural gas). Matching 
road needs from slow traffic to high 
way speeds will be tricky if favorable 
exhaust characteristics are to be main 
tained. 

But the boiler has even more sever 
requirements. It must be: 

@ Safe—regardless of accidents 
poor maintenance, or user ineptitude 

e Efficient—small, but able to pro 
vide instant steam for the necessary 
traffic response. 

e Rugged—to take the highway jar 
and jolts. 

The Hornbostel boiler | PS, Nov 
"[1| and the Du Pont rotary boiler ar 
good bets. 

For the Rankine cycle to use th 
same fluid over and over, as in a re 
frigerator, a condenser must exchang 
excess heat to the air. One way is by 
massive radiating surfaces with cool 
ing fans. Such units tend to be hug 
and the fans soak up power. The ro 
tary condenser used by Du Pont no 
looks more attractive. 

EC power offers some plusses . . . 

€ Positive displacement expanden 
might eliminate transmissions. 

© Noncritical fuels; no lead. 

€ Long engine life and fewer me 
chanical troubles. 

None of the problems appear insur- 
mountable. The two new buses, or Du 
Pont's new engine, can be very impor- 
tant, if tentative, steps toward reduc- 
ing automotive pollution. Gs 


Super-Accurate Thousand-Dollar 
Quartz Watches... 


Now There's One Under $200! 


Here's the ultimate in timekeeping: Watches below are among the 
first models to appear in the U.S. Produced in limited quantity, all 


are slightly larger and heavier than conventional watches. 
new quartz was not available for this photo. 


They hum like amplifiers, and 
their vibrating crystals insure 
accuracy of seconds a month 


By OSCAR SCHISGALL 


“Тү. most accurate timepiece ever de- 
vised by man." That’s how watch 
makers describe the newest thing in 
timekeeping: the electronic quartz 
watch. Some also call it *the most im- 
portant new way of measuring time 
developed in more than 200 years." 

Sound wild? It's not an exaggera- 
tion. The electronic quartz concept is 
so different and important that the 
watch industry may never be the same 
again. 

Big problem with quartz watches 
until now: They're terribly expensive. 


Timex 


The first models coming out of Swit- 
zerland and Japan start at $595 in 
stainless steel, go up to $2,200 in gold. 
That's why they've been manufac- 
tured in limited quantities and only 
a few have been sold. Now Timex has 
announced a new model scheduled to 
go on sale late next month. 'The price, 
as of this writing, is estimated at 
somewhere between $150 and $185. 

What's an electronic quartz watch? 
How does it differ from others? How 
good is it? Let's take these questions 
one at a time. 

The quartz watch is based on a prin- 
ciple entirely different from those of 
all other watches. Most watches rely 
on the familiar balance wheel. A care- 
fully balanced spring-driven wheel 
rocks back and forth at a rate ( usual- 
ly five times a second) determined by 
its size and weight. The accuracy with 


which it maintains that base rate 
largely determines the watch's accu- 
тасу. А top-quality balance-wheel 
movement keeps accurate time to 
within perhaps four minutes a month. 
The tuning-fork concept 15 more so- 
phisticated. The tuning fork, much 
like the one the piano tuner uses, vi- 
brates or oscillates 360 times per sec- 
ond; and it results in a watch that's 
accurate to within a minute a month. 
The quartz watch completely aban- 
dons the mechanical time-regulating 
device—balance wheel or tuning fork. 
Instead, it uses an electronic oscillator 
much like the one that controls the 
frequency of a broadcast station. 'The 
frequency of this oscillator—exactly as 
in a radio station—is determined by a 
bar-shaped sliver of quartz. Most 
quartz watches use quartz oscillators 
Continued 
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with 8,192 Hz—vibrations per second. 
If you listen to a quartz watch, it 
hums like a tuning fork—but it's far 
more accurate. 

Quartz, the familiar transparent 
crystalline mineral, is a remarkable 
substance. It has piezoelectric char- 
acteristics. If a voltage is applied 
across a slab of quartz, 1t bends slight- 
ly. Put the quartz in an oscillator cir- 
cuit and it will vibrate at its natural 
frequency, which is determined by its 
size and shape. 

This natural oscillation frequency 
15 so precise that quartz watches are 
accurate to within seconds per month. 
Most quartz-watch makers guarantee 
accuracy to within five seconds a 
month; the Timex people conserva- 
tively claim an accuracy of 15 seconds 
a month. 

How they work. Most quartz 
watches operate on the same general 
principle. (Longines work different- 
ly; Timex, we can't say.) First, you 
have a quartz-crystal oscillator cir- 
cuit. Next, a small mercury or silver 
oxide battery to provide voltage so the 
quartz can oscillate. But the quartz 
crystal's natural vibrating frequency 
1s too high; more manageable speeds 
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are at least two reasons 
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zm Ihe Swiss Center of 

SWISS - CEH Electronic Horology 
developed this quartz watch for its member 
companies, among them Bulova and 
Omega. The 8,192-Hz quartz oscillator goes 
through a five-stage divider in a micro-elec- 
tronic integrated circuit. The resulting out- 
put is 256 Hz. This frequency goes to an 
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E This quartz has five major com- 
ponents: 16,384-Hz quartz- 
crystal oscillator circuit, integrated circuit 
with a 14-stage divider, stepping motor 
with an electromechanical transducer, and 
silver-oxide battery. The divider circuit 
halves the 16,384-Hz frequency 14 times 
(8,192; 4,096; etc.—down to a single pulse). 


E EU 


are needed to move around the hands. 

Micro-electronic integrated circuits 
come in here. “Dividers” in these cir- 
cuits "step down" the frequency by 
halving it several times (8,192 fre- 
quency is the 13th power of 2—2'"). 
The number of dividers in the circuit 
depends on the quartz-crystal fre- 
quency and other circuitry а partic- 
ular company uses. 

Whether the pulse is divided down 
to one pulse or a slightly higher fre- 
quency (256 in the Swiss movements), 
an electro-mechanical motor receives 
the pulse and converts electrical ener- 
gy to mechanical energy. This drives 
the wheel train that eventually turns 
the hands. Of course, each company's 
watch works a little differently. ( See 
explanations above. ) 

Still, the big mystery is why the 
‘Timex is so much cheaper—between a 
third and a quarter of the price of its 
nearest competitor. Undoubtedly, 
there are at least two reasons. 

First, a technology geared to enor- 
mous production. “We have devel- 
oped mass-production techniques un- 
matched outside the United States,” 
says Joakim Lehmkuhl, president of 
Timex. “You can’t produce 19 million 


why the Timex is so much cheaper — advanced 


electromagnetic motor which further di 
vides the pulse into one-second intervals 
Using this pulse, the wheel train turns the 
hands. Omega's integrated circuit contain: 
21 transistors and 61 other electronic ele 
ments. Member companies in the CEH or 
ganization may alter the basic movemen! 
slightly to fit an individual watch case. 


The electromechanical transducer convert: 
the one-pulse signal into mechanical mo 
tion, to turn the six-pole stepping motor 1 
60-degree increments. Finally, the counting 
device moves the second hand at exact one 
second intervals. Pulling out the crown stop! 
the second hand, for precise control. Batten 
life is claimed to be one year. 
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watches a year, as we've been doing 
without learning a great deal abou 
automated mass production and meth 
ods of cost control. When it came 
actually manufacturing the quart 
watch we already had a backlog o 
experience in essential fields like th 
design and manufacture of parts, es 
pecially miniaturized parts." 

Timex produces all the parts in i 
watches—except the quartz-crystal os 
cillator and the circuit. At Water 
bury, Conn., I watched skilled work 
ers assemble the watches. 

My guide, an engineer, pointed ou 
that in the field of conventiona 
watches, ''imex has been manufactur 
ing pin-lever movements, which are 
less expensive to produce than the 
Swiss and Japanese jeweled move. 
ments. But he, like the others I talke 
to at Timex, would not agree that 
their quartz-crystal watch used a ba 
sically less-advanced mechanism than 
its competition. This leads directly 
to the second reason for lower cost. 

Despite the lack of any availabl 
proof, Timex has apparently figured 
out some way to simplify the це 
and reduce the cost of building 
quartz-crystal watch with a super- 


mass-production technology and a circuit that's still top secret 


| What's inside? We don't know 

TIMEX yet. At press time the technical 
information was still "top secret." We do 
know that the Timex movement uses a crys- 


(«3 tal oscillator with a 49,192-Hz frequency— 


Mri 


high frequency. The company has 
apparently made an important break- 
through in quartz-watch technology — 
one that gives it a tremendous advan- 
tage—and company engineers and ex- 
ecutives are understandably reluctant 
to reveal their secret. 

Although the Timex people showed 
me various versions of their watch, 
they refused permission to photo- 
graph it—face or movement. Never- 
theless, Timex executive vice-presi- 
dent Robert Mohr did give PoPULAR 
SCIENCE some exclusive technical in- 
formation, emphasizing that “our 
watch, as far as I know, is entirely 
different from any other quartz 
watch.” This, along with our specula- 
tion of what's inside it, is above. 

How about watch performance? Re- 
liability? “Since there are virtually 
no moving parts,” says Lehmkuhl, 
“very little can go wrong. We have 
put the watch through every conceiv- 
able test of temperature, altitude, and 
humidity. We have made every test 
for position error—dial up, dial down, 
three o’clock up, six o’clock up, nine 
o'clock up. Where we found bugs we 
corrected them." 

And shock and water resistance? 


far higher than any other quartz on the 
market. This frequency is not a power of 
two as in the others—which makes it even 


| This one's unique: А 
LONGINES comparison circuit de- 
tects error in the watch's output and self- 
corrects. А 9,350-Hz quartz oscillator is the 
frequency reference—which is not divided, 
as in other watches. A 170-Hz servomotor, 
independent and operating by itself, turns 
the hands. Mechanical output is compared 


"Water resistant, ves. As for being 
shock resistant...," Lehmkuhl smiled. 
“Т{ is sturdy, but we don't recommend 
that you hurl it against walls as we 
did in torture tests with our conven- 
tional watches. We wouldn't recom- 
mend such treatment for any item 
that costs over $100." 

In any event, Timex seems destined 
to be the first to market the new watch 
in quantity, and Seiko threatens to be 
a close second. Why aren't the Swiss 
(such as Bulova, Omega, Longines, 
and others) marketing quartz watches 
in large numbers? 

Tuning-fork watches. Bulova has 
had a lot of success with its Accutron 
tuning-fork watch. Now other Swiss 
companies have been licensed by 
Bulova to make tuning-fork watches. 
As one Swiss manufacturer said, “Ме 
want to make the most of our tuning- 
fork watch, which represents a heavy 
investment. Time enough for the 
quartz watch when the tuning-fork 
has passed the peak of popularity." 

Another predicted differently. 
“Timex and its advertising campaign 
for the quartz watch may well be the 
catalyst that will compel all of us to 
jump in and compete." 


FREQUENCY CORRECTION— 


more mysterious. It has a micro-electronic 
circuit—about one centimeter square—con- 
taining 300 transistors. It also uses a silver- 
oxide battery good for a year. It could have 
several things in it—including some kind of 
comparison circuit, or a digital or analog 
means of controlling the watch's speed. 
It's accurate to 15 seconds a month. 


with the quartz signal. If there's an error 
signal in the comparison circuit, a correc- 
tion is applied to the motor. If motor fre- 
quency and crystal frequency are in step, 
the error signal is zero. The circuit has 14 
transistors, 19 resistors, and seven capaci- 
tors. Insurance against loss or theft for one 
year comes with the watch. 


I asked Joakim Lehmkuhl of Timex 
how far away he thought the era of 
the quartz watch might be. 

“We don't expect a hundred mil- 
lion Americans to throw away their 
watches tomorrow morning in order 
to buy a quartz watch. We are dealing 
not only with watches, but with hu- 
man nature. We expect, as new 
watches are bought, that purchasers 
will want the latest and most accurate 
type. Simply because the quartz 
watch is unquestionably the newest 
and most accurate example of horol- 


ogy man has so far achieved, we are 


confident that it will be, if not the 
dominant watch of tomorrow, surely 
that of the day after tomorrow.” 

And what can we expect, the day 
after that? Nuclear timekeeping. 
Some day you may be able to buy a 
watch containing a milligram of an 
alpha-particle-emitting radioactive 
isotope as a power source. It may be 
accurate to within a few seconds a 
year—almost as accurate as the move- 
ment of the Earth itself! Although 
Bulova’s engineers are already explor- 
ing nuclear timekeeping, they believe 
it’s a long way off. Name? What else 
but the atomic watch? 
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Is this experimental train the key to safe, silent, and 
economical high-speed transportation? 


New No- 
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Five-ton car runs suspended by magnets from L-shaped rails ele- 
vated on U-shaped brackets. Powered by a linear-induction motor, 


By DAVID SCOTT / PS European Editor 


You sit back in a body-contoured 
seat and fasten the safety belt. You 
feel as though you're about to take 
a ride in a solarium, the view around 
you 18 so immense, 

Ahead lies 720 yards of dead- 
straight track. Directly in front of 
you the driver pushes a button on 
a little control box. Electrical con- 
tactors click behind you, a subdued 
hum fills the cabin, and the platform 
alongside gently falls away about 
half an inch. 

You're airborne in the German 
magnetic levitation train, a vehicle 
that could lead the way to the high- 
speed rail transport of the future. 
This future could come quickly, and 
240 mph would be just the beginning. 

The driver flicks a tiny joystick 
forward. More contactors close, and 
the thrust at your back is like that 
in a jetliner starting a takeoff run. 
In seconds, the scenery is whizzing 
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past. But there's no other trace of 
movement—no bounce, no jolts or 
vibration. And the only noise is a 
gentle medley of humming and 
rhythmic clicks as the collector shoes 
wipe along the power rails. 

lhis new form of surface trans- 
portation could rival aircraft on real 
intercity run time; leapfrog tracked 
hovercraft on operating cost, per- 
formance, and comfort; and offer 
more safety than wheeled rail cars. 
Developed in Munich by Messer- 
schmitt-Bolkow-Blohm, West Ger- 
many's largest aerospace group, the 
experimental five-ton railcar is sus- 
pended by electromagnets, and pro- 
pelled by a linear induction motor. 

No moving parts. In the entire ve- 
hicle there is nothing to wear or 
make noise. And there is no physical 
contact with the track other than the 
collector shoes. It's all done with 
magnetic fields. 

Now our driver flips the joystick to 
neutral. We're defying gravity in a 
frictionless coast. Only wind resis- 
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the train has done 40 mph on this experimental track. Unevenness 
of test track prevents running the vehicle at its top speed. 


tance slows the car. While we're float- 
ing forward at a good clip, the driver 
pulls back the stick to reverse, and 
we lurch forward against the seat 
belt. The linear motor—trying to run 
backward—is dragging against the 
fixed reaction plate for powerful, si- 
lent braking. 

Patented back in 1937, the idea of 
magnetic suspension is starting to 
move. Alert to the tremendous poten- 
tial, MBB has in less than a year 
raced from the drawing board to a 
man-carrying test vehicle. The proj- 
ect was speeded by government 
money, and by drawing on top brains 
in missile and space technology. 

The basic concept is ingenious. L- 
section steel rails raised a foot above 
sleepers on U-shaped brackets form 
the track. The car is actually sus- 
pended beneath the two rails by elec- 
tromagnets on its frame. These face 
upward and pull against the flat track 
undersides, but don't touch them. 
When these magnets are de-energized, 


the car sets down against the tops of. 
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Vertical aluminum plate is "rotor" of motor; 
the four dark rails carry 380-volt current. 


the rails on skid, or parking, blocks. 
Lateral guidance is by a separate 
set of upright magnets facing and 
drawn to the vertical surfaces of the 
L section—again without contact. 
Straddle-stance motor. Centered in 


the саг frame- is the- linear motor 


with its flat parallel “stator” wind- 
ings. Formed like an inverted U, it 
straddles the two-foot-high aluminum 
plate running down the center of the 
track. This stationary reaction ele- 
ment is the "rotor." 

Since the stator windings are flat, 
instead of cylindrical as in a conven- 
tional motor, the magnetic field 
moves in a straight line rather than 
in a circle. It thus induces corre- 
sponding currents in the plate, im- 
parting linear thrust to the coils. 

Though designed merely to give 
the test car basic traction and not for 
brilliant acceleration or high speed, 
the present MBB motor still has a 
starting thrust of some 2,200 pounds, 
comparable to a small jet engine. The 


174-kilowatt. rating equals. 240° hp, 
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Wide-angle view from cab of train is im- 
pressive. Driver has hand on joystick for 


and this is enough for a 60-mph capa- 
bility even on the short test track, in- 
cluding stopping distance. 

For braking at any speed you just 
switch over the input connections 
and the motor produces a reverse 
thrust equal to about half maximum 
forward thrust. That's another bonus 
to add to silent running and no wear- 
ing parts like bearings and brushes. 

The 25-foot-long car is based on an 
alloy box-section frame for lightness. 
At each corner are one guidance and 
two lift magnets. Collector shoes pick 
up the 380-volt three-phase supply 
from four rails along the track. This 
AC current feeds the linear motor. 
For the magnets, it is stepped down 
and rectified to 60 volts DC, con- 
trolled by the voltage-regulating 
thyristors. 

The crafty bit. The control system 
is what makes magnetic levitation 
shine. With the present setup, the 
normal air gap between individual 
lift magnets and the flat rail surface 
is about. half an inch. But this can be 
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How it works: Above, lift magnets pull against L-section 
track to elevate car. Vertical-guidance magnets work against 
rail's vertical faces to keep car centered in tracks. Induction 
motor reacts against stationary aluminum plate to drive car 
and to apply braking force. At left: array of magnets and 
the sensors that control them. 
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speed control and braking. Pushbuttons 
control lift and guidance magnets. 


varied by a quarter inch in either di- 
rection to correct for unevenness in 
the rail. Correction is automatic and 
almost instantaneous, giving an abso- 
lutely smooth ride. 

Here's how it's done: Just ahead of 
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Car can be moved with his fingertips while 
it floats in its tracks, author finds. Inside 
storage shed, DC power for magnets is fed 
through hefty cable. 
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Apollo 15 
Changed 


Astronaut Scott peers A spectacularly successful 


at a "genesis rock," k^ dn 

which mav be 4.1 bil- missron answers some 
ion years old. Inset questions. and raises more 
shows its whitish, crys- 

talline interior. 


Apollo 15's list of finds and new in- 
sights is not yet complete, but already 
its scientific booty far exceeds returns 
from the trailblazing earlier missions. 

The 15 crew returned with 168 
pounds of lunar surface material that 
included 59 rock samples weighing 
more than 25 grams each. ‘This is a 
little more than 75 percent of the com- 
bined weight of all the material re- 
turned by Apollos 11, 12, and 14. 

The painstaking care that Cmdr. 
David К. Scott and Lunar Module 
Pilot James B. Irwin took in collect- 
ing and documenting their samples 
pinpoints 57 of the 59 rocks at precise 
locations on the detail map of their 
land excursion; 45 rocks can even be 
properly oriented on the basis of the 
photographs. 

The 21 pounds of “Great Scott" 
basalt with 23.1 percent iron oxide 
has the highest iron content of any 
lunar rock found thus far. The 
whitish “genesis rock," composed al- 
most entirely of plagioclase ( calcium- 
sodium-aluminum-silicate). is cer- 
tainly one of the most exciting finds 
ever made on the moon. 

More than seven pounds of the 
samples were taken from a depth of 
approximately 13 inches with the five 
drive tubes; about three pounds were 
taken with the deep-drill core, which 
went to a depth of about eight feet. 
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Experiment-packed Apollo 15 above the 
Hadley-Apennine area (looking north). 
Landing site is just to right of "chicken 
beak" formed by Hadley Rille (bottom). 


Panoramic 360-degree mosaic at ALSEP site shows 5cott drilling package is at both ends of mosaic, with cables to other sensors. 
holes for heat-flow experiment. Central-station/seismic-experiment Moon rover is parked in front of Falcon lunar module. Pan extends 
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Interior temperatures. The heat-flow 
experiment has yielded its first data 
cycle for one complete month, or one 
lunar orbit around the earth. Sur- 
face temperature varied between +86 
degrees C at local high noon (а bit 
after full moon) and —185 degrees 
toward the end of local lunar night. 

However, a mere three feet below 
the surface, the diurnal variation was 
found to be in the order of only a few 
thousandths of a degree! The string 
of temperature gauges inserted into a 
drill hole clearly indicated a steady 
increase of the temperature level with 
depth, at a rate of about one degree 
per foot. 

Thus Apollo 15 firmly established 
that on the moon the same situation 
exists that we know so well here on 
Earth: As you descend deeper and 
deeper into a mine shaft, the tempera- 
ture increases, because the Earth's in- 
terior is hot. On the moon the reason 
can only be the same, and thus Apollo 
15 seems to have settled an old scien- 
tific argument between the “cold 
mooners" and the “hot mooners" in 
favor of the latter. 

Radioactive heating. Preliminary re- 
sults of the Apollo 15 heat-flow experi- 
ment indicate the heat flow from the 
moon's interior outward is about one- 
fifth that of Earth. Interestingly 
enough, this is the figure you would 
expect if you consider the relative 
volumes and surface areas of the two 
bodies, and assume the main source 
of the outward heat flow is heat pro- 
duced by a similar mix of radioactive 
materials such as uranium, thorium, 
and potassium. 

Apollo 15 placed the third ALSEP 
(Apollo Lunar Surface Experiments 
Package) on the moon. By Septem- 
ber 24, 1971, it had been working well 
for 55 days. Along with the Apollo 12 


from Mt. ARAN (left 


to Mt. » "Hale Delta — St. George 
Crater is on right edge of Hadley Delta slope and Hill 305 is far 
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NASA Deputy Associate Administrator 
PS Consulting Editor on Space 


Our Ideas Aboutthe Moon 


Science stations on the moon 


Network of stations beaming data to Earth is growing. Moon- 
quakes can be pinpointed using sensors at Apollo 12, 14, and 15 
record magnetic fields. 


sites; other experiments map distances, 
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ALSEP in the Ocean of Storms (in 
operation for 674 days) and the Apol- 
lo 14 ALSEP at Fra Mauro (in op- 
eration for 231 days), the Apollo 15 
station has given us a very effective 
science network on the moon. 

All ALSEP stations are equipped 
with passive seismometers, and the 
network now permits us not only to 
determine the location of meteoroid 
impacts on the lunar surface, but in 
the case of moonquakes, depth as well. 

During the first lunar perigee after 
deployment of the Apollo 15 ALSEP, 
a large moonquake occurred and was 
promptly nailed down by triangula- 
tion at approximately 450 miles be- 
neath the surface and 370 miles west 
of the crater Tycho. 

Seismic impulse puzzle. The propa- 
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gation velocity of the seismic waves 
through the depths of the moon's 
body has given scientists new insights 
into the nature and stratification of 
the lunar interior. The velocity seems 
to gradually increase down to a depth 
of about 15 miles—then there is a 
sharp increase. 

This abrupt increase can only be 
accounted for by a change to a denser 
material, possibly the base of a lunar 
crust formed at an earlier geological 
age. At a depth of 40 miles, the ve- 
locity is estimated to be about six 
miles per second. Velocities that great 
do not occur in the earth until depths 
of some 300 miles! 

This discrepancy is all the more 
remarkable, for under the six-times- 

Continued 


right on horizon. Site is marked with footprints of astronauts who 
set up the still-operating experiments. 
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stronger gravity on Earth, the upper 
layers exert a much greater weight 
and compacting pressure on the un- 
derlying strata. No rocks examined 
thus far would, under the actual pres- 
sures expected at a lunar depth of only 
40 miles, transmit seismic impulses 
at speeds as high as six miles a second. 
This is just one of many new ques- 
tions Apollo 15 brought home. 

_ Lunar photography. While Scott and 
Irwin were exploring the canyon-like 
Hadley Rille and the foothills of the 
lunar Apennines on the surface, Com- 
mand Module Pilot Alfred M. Wor- 
den was just as busy in his 74 orbits 
around the moon. With his mapping 
camera he produced 3,400 high-resolu- 
tion photographs of excellent quality. 

Of the lunar surface overflown in 
daylight, magnificent  stereoscopic 
photography was obtained that pro- 
vides elevation data for mapmakers 
and useful information for geologists. 

The gamma-ray spectrometer in 
Worden's orbiting CSM clearly iden- 
tified lunar areas of different radio- 
activity levels. Mare Imbrium and 
Oceanus Procellarum showed highest 
readings, Mare Crisium and Mare 
Serenitatis somewhat lower, and the 
highlands, particularly on the moon's 
far side, the lowest of all. 

Survey in orbit. Measurements by 
X-ray spectrometer showed the lunar 
eastern highlands two to three times 
higher in aluminum content than the 
mare basins, and the lunar far-side 
highlands even richer in aluminum. 
Lunar minerals emit telltale second- 
ary radiations from bombardment by 
solar radiation | PS, Feb. '70]. 

A rather unexpected discovery was 
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Well- — to pum 
the desolate surface of the 
moon, Scott is shown at 
work above (his gear, left). 
Tongs in his hand simplify 
picking up samples; bend- 
ing is difficult in pressur- 
ized, bulky spacesuit. 


TONGS 


made by Worden's mass spectrometer. 
It indicated that the amount of gas at 
his orbital altitude around the moon 
was about 10 times higher than that 
recorded on the way back to Earth. 
Gases detected included water vapor, 
carbon dioxide, and a variety of hy- 
drocarbons. Worden's laser altimeter 
showed that, relative to an idealized 
spherical moon, the average lunar far 
side is about 6,000 feet high, whereas 
the average front side is about 6,000 
feet low. 'The moon thus resembles 
a pear with the stem pointing away 
from the Earth. 

Analysis of all the data, samples, 
and pictures is underway. But even 
after everything is sorted out, it will 
be next to impossible to identify 
what lunar scientists have learned 
from Apollo 15 only. Every one 
of the previous Apollo flights, as 
well as their unmanned predecessors 
(Rangers, Surveyors, and Lunar Or- 
biters) have raised new questions 
while adding bits and pieces to the 
jigsaw puzzle of the moon and its 
history. 

We are left with these basic ques- 
tions: How far has science progressed 
in assembling the total puzzle? What 
is the latest scientific opinion on the 
moon’s origin and history? While 
there is still much disagreement on 
details, the following story of the sun, 
the Earth, and the moon seems to find 
ever-growing acceptance: 

Creation from collapse. Our solar 
system was formed from a primordial 
cloud of dust and solid debris. Gravi- 
tational collapse of the cloud formed 
the sun, but all cloud particles with 
tangential speeds high enough to pre- 


vent their falling into the sun kept 
orbiting around it. Mutual gravita- 
tional attraction between these orbit- 
ing parts gradually aligned them in 
the plane of ecliptic. 

Random accumulation of some 
heavier parts formed gravitational 
centers which, after many revolutions 
around the sun, gradually sucked up 
the remaining particles like a vacuum 
cleaner. One product of this accretion 
was our own planet. All the planets 
were formed in the same manner. The 
sole exception is the asteroid belt, 
where parts in similar orbits thus far 
have failed to condense into a planet. 

Just as the material that formed. 
the planets had too high a tangential 
speed to fall into the sun, some ma- 
terial attracted by the accreting 
Earth stayed in orbit around Earth 
instead. It formed a subgravitational 
center whose gravitational collapse | 
then produced the moon. | 

Impact melts parts. Radioactive 
dating and other methods led scien- 
tists to believe the near-simultaneous | 
birth of both the Earth and its moon 
took place about 4.6 billion years ago. 
There is reason to believe the newly 
born moon was much closer to Earth 
than it is today. The heat produced 
by impact melted the myriads of im- 
pinging parts. The lighter material 
floated to the surface and soon cooled 
off through radiation. | 

The moon’s first solid surface, 
formed about 4.5 billion years ago, 
was a rock “scum.” But impacts from 
the continuing accretion process con- | 
tinued to pound the hardening crust 
—shattering it, cratering it, and alter- 
ing its minerals. 

Half a billion years later, the crust 
had substantially thickened, and only 
an occasional heavy accretion impact 
(or shall we now call it a meteoroid?) 
cracked it here and there. These 
blows let lava from the hot interior 
ooze up, filling basins and older cra- 
ters with basalt-like rock, sometimes 
several miles thick. 

Missing clues to history. ‘Thus the 
moon today provides us with a mu- 
seum full of frozen evidence of its 
earliest history. And since the moon’s 
early history is virtually identical 
with Earth’s, the lunar rocks now 
bring us unprecedented insights into 
Earth’s early years, of which we knew 
virtually nothing. For on Earth, con- 
tinental upheavals, ocean water, river 
sedimentation, rain, wind, and vege- 
tation have virtually eradicated all 
fingerprints and clues of the first two- 
thirds of Earth history. 

Mankind depends on the Earth’s 
mineral resources for survival. Who | 
can tell today what eminently prac-| 
tical consequences may one day 
spring from man's better understand- 
ing of Earth's geological history? Es 


High-flying glider-wing drones 
may be used to beam TV signals 
to cities or isolated villages. 


You may be a "pilot" in the 


Wild New World 
of Drones 
An electronics aerospace revolution is 


putting fliers in ground-based swivel chairs, 
taking the hazards from some missions 


By BEN KOCIVAR / PS Consulting Editor, Flying 


Significant changes in air-war concepts are developing 
as RPVs (Remotely Piloted Vehicles) are transformed 
from blueprints into hardware. Remotely piloted drones 
—already used in Vietnam and other political hotspots— 
will be confined to military missions for some time, but 
various nonmilitary RPV spin-offs are possible: 

€ Educational-TV relay vehicles for remote areas. 

e Hurricane watches and investigation. 

e Crop surveillance using infrared film and other 
Sensors. 

€ Coastal and iceberg patrol by the Coast Guard. 

е Border patrol and traffic surveillance. 

While surveying the RPV military scene recently, I 
climbed into the bomber-navigator "seat" of Continued 
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Standing in weapons-simulator room at North Amer- 
A oe ae ee — ican Rockwell's Columbus, Ohio, division (top), au- 
: arr AN EN thor examines scale territory he'll "fly" over. Mov- 
able, boom-mounted TV camera simulates electro- 

optic Condor missile. In cockpit mockup (middle) 
he steers TV to target; engineers watch duplicate 
screen. Behind dome (bottom): a Condor's TV optics. 
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Zipping over farming regions, 
high-speed, delta-wing drones 
could be used for crop surveys. 
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Now a pilot on the ground can see from a drone while it's 50 mile 


a Grumman A-6 Navy jet. After 15 minutes of instruc- 
tion I guided a rocket-powered Condor missile for a di- 
rect hit on a SAM missile site's radar control center. 

Launch point was about 25 miles away from “target.” 
With a stubby fighter-control stick and other cockpit 
controls, I steered the missile using a TV picture trans- 
mitted from its nose to a small-screen cockpit scope. 
Switching back and forth from wide-angle to telephoto 
image, I guided the bird by direct control, then locked 
on target for automatic flight when I became sure of my 
aim. Meanwhile, my Grumman jet was "flying" eva- 
sively away from the hot target area at 600 mph. 

As you've probably gathered, I was "flying" in a 
simulator. Although the TV airplane was over a three- 
dimensional] scale model of a 40-by-80-mile piece of 
"enemy" territory, I knew an actual Condor weapons 
system exists—one of several T'V-guided missiles in use 
or under development by the armed services. Other U.S. 
RPVs are in use throughout the world. 

Electronic and photo surveillance. It's no secret to the 
Russians, Chinese, or Arabs, for example, that American- 
made unmanned drone aircraft have been used for daring 
penetration missions deep into foreign territory for elec- 
tronic and photo reconnaissance. This has gone on for 
years, and the Chinese have shot some down to prove it. 
Peking showed three Lockheed U-2s and three Ryan 
Firebee drones reportedly shot down over mainland 


Family of Firebee aerial targets and drone systems can be used 
for wide range of missions by altering the basic configuration. 


Bombs away: Two inert, 500-pound bombs are released at test 
range by pilot "flying" this Firebee from ground-control station. 


Special-mission versions of Beechcraft Bonanza 36 can be flown 
as a manned aircraft, as a pilotless drone, or in combination. 
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China. Airborne electronic snooping from outside Ru 
sian-Chinese borders and satellite sensors may have r 
placed overflights now. 

Use of RPVs for airborne surveillance of the touchy 
Middle East has been considered, tested, and may eve 
be in operation. If adapted to the Suez Canal zone, th 
drones could relay views to a ground station in Tel Avi 
Israeli military could tape the views and compare the 
with previously known activity. 

Drones for such missions, built by Teledyne Ryar 
Aeronautical Corp., were tested in California under com 
puter control as they beamed TV pictures to ground 
stations. The drones can use low-light-level TV cam 
eras [ PS, Nov. '70| to detect troop movements at night 
Real-time TV pictures can be transmitted anywhere wit 
the CBS Laboratories electronics system. 

Thousands of drones controlled from the ground an 
air have been flown for target practice. Now militar: 
planners are using RPVs for missions too risky for hu 
man pilots. There have been hundreds and possibl 
thousands of drone missions in Vietnam. At one poin 
a “recce” (reconnaissance) drone sent over North Viet. 
nam brought back damage photos of a bridge that ha 
cost two manned aircraft in other attempts. 

It's also no secret that a pilotless Teledyne Ryan Fire 
bee drone has engaged an F-4 McDonnell Douglas Phan 
tom Mach II jet in a practice dogfight and evaded ou 
hottest fighter. 

More for our tax dollars? Many experts question givin 
up fighters and bombers that cost five to 50 million dol 
lars per copy. But North American engineers estimate 
that for the cost of one F-15 Air Superiority fighter, Un 
cle Sam could get 32 mixed versions of RPVs to do com 
parable missions. RPV cost: $150,000 to $300,000 each. 

What is new about automatically flown airplanes, 
drones, or missiles? For years, pilotless drones have been 
controlled using speed, altitude, and heading data tele- 
metered back to the ground controller, or tracked by 
radar. The new recently added element is real-time con- 
trol. Now a "pilot" on the ground can actually see out 
from a drone while it's 50 miles away. Relay planes and 
satellites may extend this distance to hundreds of miles 
or more. TV puts the pilot's eyes “оп board" the air- 
craft and telephoto lenses often let him see more than if 
he were physically there. The data-link transmission 
of control signals is jamproof from countermeasures. 

Tomorrow's Air Force pilots, at no personal risk, will 
be able to fly supersonic fighters hundreds of miles into 
enemy territory, drop bombs from high or low altitudes, 
intercept enemy fighters, trigger off deadly SAM rockets, 
and fly sneaky reconnaissance missions into the most. 
heavily defended areas. 

To fly the missions, you will not have to be a 20-20- 
vision superhuman, but you will have to be bright and 
quick. You may work from a swivel chair in an air-con- 
ditioned underground command post hundreds of miles 
away, or airborne 15 miles up. 

What will drones look like? With no pilot to accommo- 
date, a completely new-looking plane becomes possible. 
Drones don’t need life-support systems like oxygen, nor 
heavy armor plating. Components need not be man-rated 
for reliability and will be much cheaper. Many RPVs 
will be designed for single or limited missions, and new 
designs may include aluminum-covered foam, glass fi- 
ber, cardboard, and other łow-cost materials. New short- 
life jet engines will cost less. 

The Air Force is running a design competition among 
leading airplane and avionics manufacturers for four 
RPV vehicles: air-to-air, air-to-ground, reconnaissance, 
and a multipurpose craft to perform all three missions. 


away. TV puts the pilot ^on board" 


The Army and Navy are also examining new uses for 
RPVs. In general, the needs seem to be in the direction 
of low-cost, low-altitude operations. 

Without a cockpit with its bulges for windshields, 
ejection seats, and environmental protection, the fuse- 
lage—if there is one—will be more streamlined. The 
craft will be more maneuverable and capable of pulling 
12-g loads—more than most pilots can tolerate and still 
function. Tighter turns for dogfights and evasive maneu- 
vers to evade enemy missiles will be possible. 

Moving into enemy territory. RPVs will be able to fly 
in formation, simulating waves of attacking aircraft, un- 
der control of a single pilot on the ground or in an air- 
borne station. RPVs may be controlled by relays of 
specialists in fighting, bombing, and landing. 

Future drones may not all be fixed-wing aircraft. A 
number of rotary-wing drones are already in service for 
antisub work. In Germany, the famed Dornier aircraft 
company has been developing a tethered-rotor platform 
for communication and surveillance, and the Aerodyne, 
which promises to combine high speed with vertical- 
takeoff-and-landing ( VTOL) capability. 

The Aerodyne principle was started in the U.S. by 
Alexander Lippisch, who also created the first delta- 
wing rocket plane. The Aerodyne has no wings. Lift 
is produced in high-speed flight by deflecting the air jet 
from the inner duct surrounding a prop-type fan. For 
hovering, the jet is deflected far enough to produce lift 
at an attack angle of 20 to 30 degrees. A relatively weak 
turbojet exhaust at the end of the tail boom controls the 
yaw and pitch axes. 

There are several experimental “quieted” observation 
vehicles for sneaky reconnaissance work. These could 
be used for FAC (forward air control) and SCAR (strike 
control and reconnaissance) in extremely dangerous 
areas. 

So we’re now seeing drones that fly from ground level 
to over 90,000 feet, from glider-like silent flight to light- 
ning bursts at projected speeds of Mach 4. 

New names in drone industry. Veteran names in drones 
are Teledyne Ryan, Northrop, and Beech. Last October 
the Air Force awarded two study concepts on RPVs to 
Teledyne Ryan and Northrop. The contracts, just over 
one-half million dollars, are small by military order stan- 
dards, but much larger orders are coming. ‘Ten compa- 
nies bid for this job, and they’ll be pitching for parts of 
the program when the bidding starts. These are: Gen- 
eral Dynamics, Cornel] Aeronautical Lab, Westinghouse 
Electric, Lockheed, Grumman Aerospace, Hughes Air- 
craft, North American Rockwell, and McDonnell Doug- 
Jas Aircraft Corp. 

Already over 100,000 drones have been built and flown, 
mostly by Teledyne Ryan, Beech, and Northrop. Elec- 
tronics for control, guidance, and operation may account 
for 70 percent of a drone’s cost. So it’s understandable 
that companies like RCA, TRW, Cubic Corp., Sperry 
Rand, Lear Siegler, and Bell Aerosystems are also in- 
volved with the hardware. 

Some RPVs currently in use were initially built as 
pilotless vehicles. Others, like modified Model-36 Beech 
Bonanzas, were changed to QU-22B operational-intelli- 
gence-gathering drones for long hours of patrol over Viet- 
nam. А man might be aboard to monitor electronic 
equipment, but he is not needed to fly the plane. 

Basic models of the Teledyne Ryan Firebee have many 
wing and engine modifications, depending on whether 
thev're meant for short or long missions, high or low 
altitudes. They can be ground-launched with the help of 

[Continued on page 1928] 


undergoing test in photo. Drawings show body positions for hov- 
ering flight (30-degree attack angle, top) and level flight. Aero- 
dyne was designed by creator of delta-wing rocket aircraft. 
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Dropawa 
zero launch possible. This eliminates need for airport runway. 


789 


High-altitude supersonic missile under development at Beech 
will operate at 100,000 feet, topping other drones in speed. 


pen 


Shown beneath F-4C, Beech's Sandpiper demonstrated feasibility 
оѓ hybrid rocket engine that uses both solid and liquid fuel. 


Proposed TV-guided propellered RPV by Beech looks like un- 
manned version of Lockheed P-38 long-range fighter/bomber. 
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Rotary dam to protect London against floods 


This rotary barrier across the Thames River will give London 
quick protection against tidal flooding. Spanning 1,800 feet, 
the barrier has sector gates like steel cylinders with three- 
quarters of their outer shell cut away. With the flat surfaces 
flush with the river bed—normal position—the 60-foot-high 
gates will be able to rotate 90 degrees in 15 minutes by 
electrohydraulic jacks, or by hand pumps if the power fails. 
Twelve spans, the widest 200 feet, will provide a movable 
dam above the high-tide level. When they're lowered, 

ships will be able to use the full depth of the river. 


Unlosable golf ball 


Crying over lost golf balls? 
Weep no more. Now there's 
Bleeper—a golf ball that 

sends out radio signals to a 
special pocket receiver, or to 
an ordinary transistor radio. 
The signal varies in pitch for 
different balls. From Euronics 
Ltd., 24 Beechgrove Ave., 
Eskbank, Midlothian, Scotland. 


Bellows car 


You're looking at Exemplar Il, 
an experimental car with seats 
that convert to beds, and a 
roof that extends upward, 
using electro-hydraulic power, 
for more headroom. The idea 
car is from the Copper 
Development Assn. 
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Chart projector 
No cumbersome nautical 
navigation charts with the Mi- 
cronavigator—it uses small 
color slides to flash big maps 
on the screen. Price: 

$595. A slide with five or 

six charts on it is $7.50- 

$10. ADO Corp., 

67 Water Witch Ave., 
Highlands, N.J. 07732. 


Picture phone 

Designed to rest on a desk or 
table, this new experimental 
video-telephone set from GTE 
weighs 35 pounds and sits on 
a 14-inch aluminum pedestal. 
А special button allows the 
user to view the other party 
or to see himself via the 
camera in his own set. The 
set also has a zoom control. 
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Triple-duty glasses 
Telescope, magnifier, and 
sunglasses all in one—that's 
what you get with Tele-Specs. 
The two telescopic lenses are 
in the earpieces; the larger one 
can be used as a magnifier. 
Made for men and women, 
they're $12.95 from Chris- 
Craft Marine Accessories, 
Algonac, Mich. 48001. 
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Bladeless mower 

A flailing nylon cord in this 
German grass cutter elimi- 
nates blades. The cord is spun 
at 12,000 rpm by an electric 
motor. As it wears, new lengths 
are pulled from a replaceable 
cassette. The Adlus UFO is 

by Max Langenstein KG, 7918 
Illertissen, Postfach 108, 

West Germany. 


Stretch walls 


A dwelling of the future? 
Could be. New York artist 
Aleksandra Kasuba used see- 
through stretch nylon shaped 
into segments of circles to 
form interior enclosures. The 
fabric permits a generous 

air flow, diffuses light, and 
absorbs sound. 
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Battery-drain alarm 
Forget to turn off your park- 
ing tights? With this alarm 
you'll remember. Wired to 
ignition switch and to any 
accessories desired, it buzzes 
when you forget to turn some- 
thing off after you've stopped 
the engine. It's made by Henri 
Raufer, Meilen, Zurichsee, 
Switzerland. 


Rotary-flap plane 
Mounted forward of a Bronco's 
wing flaps, these cylinders, ro- 
tated in the direction of air 
flow, cause the air to cling to 
the wing and flap, markedly 
increasing lift. They're being 
studied by NASA for possible 
use on STOL—short takeoff 
and landing—aircraft. 
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Tilting trailer 
How do you pull a 10-foot-wide 
catamaran over the road when 
highway laws limit trailer width 
to eight feet? Use a tilting 
trailer, that's how. This one 

is made for a Tornado racer. 
Trailer-maker Neal Harvey, 
Cabrillo Beach Yacht Club, 
San Pedro, Calif., originated 
the idea. 
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Slide printer 


Color enlargements from 
slides in 30 seconds—that's 
what this 3M Color-in-Color 
system produces. It uses 8-, 
16-, 35-, or 45mm positive 
transparencies to turn out five- 
times enlargements. The sys- 
tem is designed for advertising 
and other commercial use. 
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Music in the round 


Bold design and polished 
cylinders highlight RCA's 
Audio Totem Pole (far left)—a 
possible design of the future. 
The prototype includes FM/AM 
stereo radio, cassette 
recorder /player, and record 
player. A cylinder near it holds 
records. At near leftis a 
cylindrical TV. 
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Elliptoid cottage 

Put four plywood modules 
together and you have this 
three-room house, which sells 
for about the price of a small 
house trailer. It comes with 
built-in wiring and plumbing, 
and rests on steel legs. 

The maker is Spherical 
Housing Systems, 

Calgary, Alta., Canada. 


Read-out dashboard 


Is this the dashboard of the 
future? Some 1,500 light- 
emitting diodes in this 
Monsanto model give the 
driver a readout on speed, 
engine rpm, fuel remaining, 
time and elapsed time, and 
the state of his seat belts, 
doors, and hand brake. 


Undersea glider 


There's no motor in this sub 
design by Willis Forman of 
Hawaii's Oceanic Institute. It's 
intended to glide, stub wings 
and tail guiding it forward as 

it sinks. At the sea bottom, 

the pilot converts part of a 
hydrazine supply to hydrogen, 
and the bubble supplies lift 
for an upward glide. 


Remote blackboard 


Almost as fast as an equation 
is written on one blackboard, 
it appears on another in this 
Bell Labs experimental 
system. The system makes it 
possible to transmit 
handwritten information over 
ordinary telephone lines 

by encoding it into ultra- 
sonic pulses. 


Whats New 


IN HOME 
IMPROVEMENT 


Underslung drawers 


Mounted under closet shelves, 
tables, or workbench tops, 
these utility drawers double 
your storage. They're molded 
of styrene, hang from metal 
glides with built-in stops. In 
one size only—514" by 10" by 
18". Kit sells for $6.95. Ajax 
Hardware, 825 S. Ajax Ave., 
City of Industry, Calif. 


і -— i 
Hardboard siding 
Vertical panel siding, up to 

16' long, is now offered in three 
textured patterns of Georgia- 
Pacific tempered hardboard: 
channel groove, reverse board- 
and-batten, and V groove. 
Panels are prime-coated and 
back-sealed and carry a guar- 
antee when finished with an 
approved-quality house paint. 


Mirror finish 

Want a wet-look ultra-gloss 
coat on your table tops, floors, 
or patio furniture? One of three 
new Rez polyurethane wood 
finishes gives the mirror sheen 
shown. Called gloss clear, 

it's for use outdoors as well 

as in. The other two—satin or 
flat clear—offer low- or 
no-sheen interior coats. 


Paper-roll grate 

This iron grate cradles news- 
paper rolls to kindle your 
fireplace logs. It's $19.95 from 
(are you ready for this?) 
Kindelabra, Box 253, Wellesley, 
Mass. 02181. Another model— 
$10 more—holds additional 
rolls at log position, for 

an all-paper fire. 


Clean humidifier 


Nearly 600 fingers on this 
roller probe the evaporator pad 
as it moves around an adjacent 
roller, preventing buildup of 
mineral deposits and resultant 
seam separation. This feature 
on Arvin's self-cleaning humid- 
ifiers (seen here in demonstra- 
tion model) permits a unique 
one-year pad warranty. 


Lighted doorbell 


Richly sculptured metal door- 
bell plates in a choice of 

six designs created by GE are 
now at hardware stores—in 
bubble packs with installation 
instructions. Sculpturesques 
range in price from $3.25 to 
$4.50 and feature a softly 
illuminated button that's 
easy to find at night. 
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Champagne shower 


Sound expensive—and imprac- 
tical? It's the name Speakman 
Co., Wilmington, Del., gives its 
aerated hand spray. Made of 
nonbreakable plastic, the 
shower produces 16 bubbly 
streams to eliminate splashing. 
It slides up or down a vertical 
rod mounted on the tub wall, 
or detaches as shown. 
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Whats New 


IN ELECTRONICS 


Compact color 


Short of space? This 25-Ib. 
color TV portable takes up little 
room-—it's only 1014 inches 
high, 1578 wide, 1414 deep. 
The solid-state chassis gives 
you an instant picture on the 
nine-inch screen. Model 4005 
is available at most Sears 
stores for about $300. 
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Compact stereo 


Here's a new audio system 
that features a solid-state 

АМ /stereo-FM receiver, BSR 
McDonald record changer, and 
four-inch air-suspension globe 
speakers. You get a magnetic 
cartridge with diamond stylus. 
Sylvania's ACS12WH 

is $199.95. 


Home computing 

Need computer power in your 
home? TeleComputer lets you 
lease time on giant remote 
computers through your tele- 
phone. Answers to problems 
are displayed in words, graphs, 
or numbers on your TV set. 
Cost? $695-$960. Digi-Log 
Systems, 666 Davisville Rd., 
Willow Grove, Pa. 19090. 


Electrostatic phones 


Slip these stereo headphones 
over your ears for top-notch 
hi-fi listening. Superex's 
electrostatic stereophones 
have 10-20,000-Hz frequency 
response and minimal distor- 
tion. The console handles two 
sets of phones, and has a 
speaker /phone switch. Price 
of model PEP-77C: $99. 


Tape shutoff 


Now you can fall asleep, or 
even leave the house, while 
your tape player is running. 

The Servo-Matic 550 senses 
tape motion with a low-voltage 
switch you install; line voltage 
is shut off when tape stops. 

Kit, $22.50; wired, $35. Cymax 
Audio Accessories, 162 Buffalo 
St., Hamburg, N.Y. 14150. 


Volume booster 


Place this radio volume booster 
near your AM radio and you 
get up to 600 percent more 
volume, says the maker. It 
improves the antenna signal— 
without connection to the radio 
or AC line. It's $7.95 from 
Shotec, Inc., 3393 De la Cruz 
Blvd., Santa Clara, 

Calif. 95050. 


Fast winder 

Tired of waiting while your 
cassette machine rewinds a :: 
tape? This gadget will zip 
through a C-60 cassette in 15 
seconds—up to 10 times faster 
than most recorder/players. It 
works with any cassette size. 
Executive Devices' FW-10 is 
$7.95 without batteries. 740 S. 
Locan, Fresno, Calif. 93702. 


IN TOOLS 


Hollow screwdriver 


Here's a handy tool for keeping 
the right-size screw at your 
fingertips—just remove the 

cap and pick the size you need. 
It comes in eight different 
blade models for $1.69 and 
$1.89. They're made by 
Norelcom Fasteners, Inc., 

200 Allen Blvd., 

Farmingdale, N.Y. 11735. 


Versatile drill 


With this new 12 -іп. drill from 
Rockwell, speeds can be 
preset and locked—forward or 
reverse—from 0-700 rpm. A 
high-torque, double-reduction 
gear drive delivers power 
from a 2.8-amp motor. 

Model 85 is about $45. 
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Cordless soldering 


Hard-to-reach solder joints 
are a snap for the Iso-Tip iron. 
The nickel-cadmium batteries 
put the equivalent of БО watts 
on the tip—up to 60 joints per 
charge. Cost: $19.95 from 
Wahl Clipper Corp., 

2902 Locust St., 

Sterling, ПІ. 61081. 


Can crusher 


Flattening bulky cans for 
recycling or storage is simple 
with this Decco can crusher. 

А steel rib breaks the can's 
seam as you step on the arm. 
The 18-by-614-by-21,4-in. unit 
weighs six Ibs. D. E. Carlson 
Co., 1024 Michigan Ave., South 
Milwaukee, Wis. 53172. 


Nut pliers 

Don't use pliers on nuts. Right? 
Not so with these pliers. 
Specially shaped openings in 
the tips and jaws grasp a wide 
range of nut sizes—and hold 
them. Pliers have vinyl grips, 
are about 71, in. long. 

$5.95 from Brookstone Co., 

9 Brookstone Bldg., 
Peterborough, N.H. 03458. 
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Portable circular-saw and router guide 


Clamp this guide to your work table, attach your circular saw 

to the carriage, and you're ready for fast, accurate cutting— 

all angles, rip or crosscut, and several pieces of material at once. 
Maximum angle cut is 48 in.; maximum crosscut, 51 in. The saw 
switch must be locked in when used in the ripping position. 

Used with a router, the unit makes precision finishing, dadoing, 
and edge molding easy. The carriage moves on ball bearings for 
quiet operation. The guide weighs 29 Ibs., and has an 80-in. 
aluminum track. $149.50 from Protrack Industries, Box 607, 
Elmira, Ont., Canada. A smaller, lower-cost model is available. 


Electric-cord reel 


Ever spend time untangling an 
electric cord? This plated-steel 
reel with hardwood handle 
will hold up to 100 ft. of 
three-wire cord. Just unreel 
and connect both ends when 
you want to use the cord. It's 
$5.95 from Central Specialties 
Co., 6030 Northwest Highway, 
Chicago, Ill. 60631. 


Floor cutter 


This floorboard cutter saws 
through a board in 30 seconds 
for easy access to wiring, 
plumbing, or floor supports. 
You hold it down with your 
foot while rotating the blade 
with a ratchet handle. 

Delway Products, 86 Alwyn 
Road, Maidenhead, 

Berks., England. 
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IN BOATING 


[3 


Solid-state sniffer 
Heart of Safe-Start is a fuel- 
vapor sensor. lf it detects 
vapors it won't let you start 
your boat, and it flashes a 
red warning light, sounds an 
alarm, and activates a blower 
to clear the fumes. Environ- 
mental Metrology, 2308 S. 
Industrial Hwy., Ann Arbor, 
Mich. 48104, makes it. 
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Car-topper's friend 


Car-topping is easier than 
ever with the new Cosom 
one-man boat loader and hitch 
extender. Wide clamp gives 
extra firmness when the boat 
is lifted, and steadies the 

boat during transit. Cosom 
Corp., 6030 Wayzata Blvd., 
Minneapolis 55416. 


Easy-on motor mount 
Want to add a small outboard 
to your canoe the easy way? 
This bracket does the trick— 
without tools—on either 

side of the canoe. 

Bremer Mfg., Box 548, Elkhart 
Lake, Wis. 53020, makes it 

in aluminum and stainless 
steel for $19.95. 


Stump-proof motor 


Fish a lot in shallow, stump- 
filled waters? Merc's new 
9.8-horse motor with Glide- 
Angle design rides over under- 
water obstructions with ease. 
And auxiliary adjustment lets 
you lock the motor in a high- 
tilt position ideal for 
maneuvering in shallows. 


Sculling glove 


Here's a slick way to stalk 

the lunkers—a molded plastic 
sculling paddle that fits 

hand and forearm for easy, 
one-hand use. The unique 
design gives a glove-like 

fit on either arm. Arm Rest 

is $3.95 from Rebco Products 
Co., Box 17435, Memphis, 
Tenn. 38117. 


Stowaway steps 
A new structural foam from 
Union Carbide combines with 
classic teak to make this in- 
genious stowable cockpit 
ladder. It floats (supporting 
500 Ibs. in the water), adapts 
from 22 to 28 in. and comes 
with mounting hardware. 
Mayfair Marine makes it 

for $34.95. 


What 


FOR YOUR CAR 


Power saver 
Smog-control devices steal 
power from your car engine. 
The Mark Ten B puts the powe 
back, according to Capacitance 
Discharge Ignition Systems, 
Box 1147, Grand Junction, 
Colo. The secret: new 
circuitry that extends spark 
duration during starting 
and idle modes. 


Trouble winc 
Hub Winch fits on your саг": 
hub and uses a snatch bloc 

and cable to pull you out 
mud, sand, or snow. It’ 

$79.95 in models to fit mo 
cars and trucks. McCai 

Hub Winch Co., Box 9 

Eugene, Ore. 97401, make 
it. Specify make, model, anc 
rear-end type of your car 


A better battery 
Ford's following the trend 

to molded plastic batteries 
with side-mounted terminals. 
The new line of premium, 
heavy-duty batteries is being 
sold under the Motorcraft 
name and features thin-wall 
design to provide extra space 
inside for plates and acid. 
Result? Extra cranking power. 
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Lift it with air—put on the spare 

Lift your car on a cushion of air? This plastic jack 

will do it, and here's how: You place a vinyl bellows 

under your car. Press a button on a small round container 
of pressurized air, and the bellows inflates via a three-ft. 
hose. Your car rises 181/ іп. (15 for sports cars and 
compacts) and you change tires. Pressure in your 

spare a little low? Bring it up to specs with air 

from the pressurized container. Each "air ball" 

can activate the jack many times. The Bulldog 

Airjack is by Clayco Automotive Products, Costa Mesa, Calif. 


I 
IN OUTDOOR 
RECREATION 


Roll-your-own sled 


A toboggan that rolls up for 
transportation and storage? 
Right. And according to Inter- 
national Engineering, 1442 E. 
Outer Drive, Detroit 48234, it's 
nearly 100-percent unbreak- 
able, and will outrun and out- 
distance its wooden brothers, 
two to one. It's shown below 
with an accessory snowmobile 
hitch. 


Bait bubbler 

Dead bait doesn't make it. 
Bait-Life keeps your bait alive. 
Fill the tank with air at a 
service station, slip its hose 
in your bait bucket, and get 
hours of aerating bubbles. 
Romeek Devices, 5809 
Barberry Lane, Portsmouth, 
Va. 23703. Price: $9.95. 


Lazy man's voltmeter 


Check your electrical system 
three ways without getting out 
of the car. Automark plugs 
into the cigarette lighter, 
checks battery under no load 
and full load, and checks 
charging circuit with motor 
running. Automark Ind., 641 
Vermont, Palatine, 111. 60067, 
makes it. Price? $6.98. 
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Fold-up reflector 
Many countries require all 
vehicles to carry an emergency 
reflector triangle like 

the one above. Now it's 
available in the U.S. Place 

it on the road or rear-window 
shelf—it's visible up to 
1,500 ft. It's $3.95 from 
Tradewinds, Box 92, 
Sherborn, Mass. 01770. 


Antifreeze bucket 


Problem: Your minnow bucket 
freezes solid when you go Ice 
fishing. Solution: the Flow- 
Troll insulated minnow 
bucket. It's made by Cosom 
Corp., 6030 Wayzata 

Blvd., Minneapolis 55415. 
Add a little fresh water 

now and then, and bait 

stays active for days. 


Paper-fueled broiler 


Don't throw out the 

Sunday newspaper; cook 

with it. Fueled with a 

couple of sheets of paper, 
small Fry broiler does 

steaks in six minutes. It's 
portable, collapsible, and 
$9.95 from American Dictation 
Systems, 2922 N. Pulaski Rd., 
Chicago 60641. 
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RECREATIONAL VEHICLE 


"ED | Feds make the 
swoj Camper scene: 


RV SAFEIY 
STANDARDS 
ON THE WAY 


You'll get a safer, better-riding 


vehicle, with—at last—honest load 
specifications if these proposed 
regulations go into effect 


By JERRY COPELAND 


Car-trailer rig undergoes inspection at Great Smoky 
Mountain National Park by federal team. It was one 
of 5,000 vehicles checked during the past year in 


anticipation of new RV safety standards. 


The most detailed investigation into 
the safety of recreational vehicles 
ever undertaken is being completed 
this month by the federal government. 
The findings may soon lead to the 
enactment of stringent new safety 
standards that could affect the engi- 
neering and design of every type of 
camper. 

Some 5,000 RVs were inspected 
over the past year during the project 
in federal campgrounds. In Arizona, 
Nevada, North Carolina, Tennessee, 
and Virginia, falling under watchful 
eyes were 3,000 travel trailers, 1,000 


pickup campers, 800 camping trailers, 
and 200 motor homes. More than 200 
brands were represented in the sam- 
ple inspected by the feds. 

Last summer, I drove my '71 Chev- 
rolet/Franklin pickup camper to 
Great Smoky Mountains National 
Park in Tennessee to become one of 
the 5,000 camper owners whose rigs 
were voluntarily inspected—one of 57 
surveyed that day. Here's what the 
inspectors looked for and how they 
worked. 

Up on the scales. I drove my rig up 
onto six portable highway scales—one 


for each of the standard wheels and 
two for the tag-axle wheels my pickup 
is equipped with. An inspector gave 
me a small brochure explaining the 
survey and a decal that I could mount 
on my camper to show I had partici- 
pated in the project. 

While I was giving information 
about the make, model, size, year, and 
license of my truck camper, another 
member of the team checked tire 
pressures, noted the weight at each 
wheel, and checked the wheels for 
size and condition. 

The whole process took less than 15 


Portable scale weighs each wheel to deter- 
mine load distribution. Most owners didn't 
know their camper's load capacity. 
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Large calipers measure wheel-rim width on 
trailer. Wheel condition, lugs, and bolt- 
circle diameter were also checked in survey. 


Stabilizer jack goes under rear bumper 
prior to unhitching trailer. Some with nega- 
tive tongue loads tipped backward. 


minutes. As I looked at a copy of the 
figures jotted down on the inspection 
form, I got a shock. The inspector 
had noted 65 pounds in my front tires. 
That's more than twice what I nor- 
mally carry. 

I reported this to Warren Gechei, 
project supervisor for the Department 
of Transportation, who personally re- 
checked the pressure. Gechei found 
about 32 pounds of air in the tires and 
corrected the form. I couldn’t help 
wondering how many mistakes like 
this took place during the survey. 

I spent the rest of the day watching 
other rigs being inspected and talking 
to DOT officials to find out more about 
the project. 

Spotlight on trailers. Trailers were 
inspected somewhat differently than 
pickup campers and motor homes. 
Vehicles pulling trailers drove up un- 
til their back wheels were on a ramp. 
Using a large "ruler" on the ground, 
the team measured the distance from 
the drive axle to the hitch ball, mount- 
ing point of the hitch, front of the 
trailer, trailer axles, and the rear of 
the trailer. 

The height of the hitch ball was 
also measured, and all wheels of the 
trailer and towing vehicle were 
weighed with the rig fully loaded. The 
trailer was then uncoupled and the 


tongue was lifted off the ball with a 
jack. The wheels were now weighed 
again, and inspectors checked ball size 
and couple for match. Hitches were 
also checked for load rating and to 
determine whether the coupler was 
equipped with a safety pin, safety 
chains, or antisway devices. 

Team members then crawled under 
trailers to check springs and axles. 
The number of leaves, stack height, 
and width and length of springs were 
recorded, as were the axle width or 
diameter. 

Owners of the trailer rigs were ques- 
tioned about the origin of the hitch 
and towing vehicle to determine 
whether they had factory-equipped 
"towing packages." The team also 
noted whether there was a gross-ve- 
hicle-weight (GVW) plate on both 
car and trailer—and whether the own- 
er knew they were there. 

During the inspection, Polaroid 
photos of the complete rig were made, 
along with extra photos of any un- 
usual parts. 

All types of rigs passed through the 
line. Tent trailers predominated on 
the day I watched, but by the time 
the survey ends, some time this 
month, the number of vehicles and 
the ratio of types will have been met 
exactly. 
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I noted several instances of poten- 
tial danger in the rigs I saw. Cars 
equipped with 175-inch hitch balls 
were pulling trailers with two-inch 
coupler sockets. Many had no cou- 
pler safety pin, and either no safety 
chains or such flimsy ones as to be 
virtually useless. 

A few trailers reflected a negative 
tongue load. When the trailer was 
uncoupled, the tongue rose up, indi- 
cating the vehicle was overloaded in 
the rear. The survey team had to 
place a jack under the rear of each 
trailer to avoid accidents while mak- 
ing this check. 

DOT observations agreed with 
mine. Officials told PS that inspectors 
had discovered wheels that were fail- 
ing, bent axles and frames, tires that 
were going, leaky gas tanks, and other 
hazardous conditions. 

Most shocking was the discovery 
that at least two classes of trailers 
were overloaded before they were 
sold. That means they were probably 
even more dangerously overloaded 
once the owners stowed all their gear 
in them for trips. 

What's it all about? Some time later, 
I flew to Washington to review with 
Gechei and Roman Brooks of DOT 
what the agency hopes to obtain from 

Continued 
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Hydraulic jack raises trailer tongue off hitch, 
so car and trailer weights can be checked 
independently by federal inspectors. 


the 5,000-vehicle survey. They told 
me that the data they collected will 
help to develop future safety stan- 
dards for RVs. There are already 19 
federal vehicle-safety standards that 
affect RVs, and one major docket is 
pending that would provide consum- 
ers with much needed information to 
help match their camper bodies to the 
right pickup trucks. 

A docket is a notice to the public 
and to manufacturers of a proposed 
new standard in construction that 
DOT is considering. 


What's on the docket? The major 
docket pending at this writing is No. 
71-7, “Center of Gravity for Truck 
Cargo and Campers.” It proposes that 
truck manufacturers specify on a 
placard attached to the dashboard or 
glove-compartment door, and in the 
owner's manual, the limits for the 
placement of the center of gravity of 
loads at 50, 75, and 100 percent of the 
truck's cargo. It must specify vertical, 
lateral, and longitudinal distances 
from reference points to the rear axle. 

For campers, the docket requires 
"the camper manufacturer to deter- 
mine the gross camper weight and the 
center of gravity of the camper when 
loaded to gross camper weight." The 
information would be provided on a 
placard located on the exterior left 
side of the camper, giving the longi- 
tudinal (rearward or forward), later- 
al (inboard), and vertical (down- 
ward or upward) location, in the 
form of two crossed lines (like a plus 
sign). 

The placard would also carry the 
manufacturer's name and gross camp- 
er weight and be located so that the 
mark or plus sign would be at the 
center of gravity point, If that was 
not possible because of glass or some 
other surface to which a label couldn't 
be attached, the placard would give 
the measurements from its mark to 
the center-of-gravity point. A sketch 
or diagram is also required in the 
owner's manual. 

In addition, the camper manufac- 


turer would have to place in each 
storage compartment a label specify- 
ing the recommended weight for that 
compartment as indicated by a sketch 
or diagram showing the center-of- 
gravity point. In determining gross 
camper weight, all fluid containers 
must be filled to capacity and 150 
pounds included for each “designated 
occupant sleeping position." 

The docket also covers the same 
sort of requirements for incomplete 
vehicles—motor-home chassis and ve- 
hicles that are built especially for 
later completion by a recreational- 
vehicle manufacturer. 

This docket was issued on April 1, 
1971, and has a proposed effective 
date of September 1, 1972, which 
would give RV manufacturers time 
to conform. It would also be concur- 
rent with the 1973 truck introduc- 
tions. 

Action on dockets relating to trail- 
er-towing performance, hitches, cou- 
plings, safety chains, and trailer 
brakes has been held up pending a 
study of the findings of the survey, I 
was told. You might expect renewed 
action on these once the data from 
the survey is completely analyzed, 
DOT spokesmen told me. 

The big surprise. What has emerged 
so far from the preliminary findings, 
DOT officials say, is the great vacuum 
of information about trailer and 
camper load-carrying capabilities. 
The actual capability of most camp- 


[Continued on page 130] 


A reporter's personal view: 
What Still Needs to Be Done 


The RV survey just completed in the national parks should 
point the way to badly needed new standards in the manufacture 
of campers (as well as vehicles that pull the trailers or carry the 
campers) and motor-home chassis. 

But | am disturbed because some important points were not 
included in the survey. No checks were made on trailer break- 
away devices or pickup-camper tiedowns. Breakaway devices are 
an important safety feature that should be required on every 
trailer equipped with brakes. If the trailer breaks loose due to a 
hitch failure, say the ball breaking off, a switch, fastened to the 
tow vehicle with a cable, is operated by the pull on the cable. 

The switch is connected to the trailer brakes and electrical 
system, or its own battery, and activates the trailer brakes im- 
mediately. My observations of trailer connections show very few 
breakaway switches in use, and most of these are connected in- 
correctly. The loop at the cable end should be fastened to the 
car frame. Then if the trailer ball or ball mount breaks off, the 
cable will pull the switch to operate it. Invariably, the trailerist 
drops that loop over the ball and if the trailer breaks loose, the 
cable goes with it. 

This is usually the case with safety chains, too. They should 
be fastened to the trailer yoke securely, crossed, and then con- 
nected to the frame of the car. The chains should be a little 
longer than the cable on the breakaway switch so that it will 
operate the switch before the chains catch the tongue as it drops 
down. | noted that the DOT survey, while checking for use of 
safety chains, made no record of how they were fastened. The 
hitch platform is a good secure place for both the safety chains 
and the cable to the switch. 

Only 32 states require breakaway switches to stop a trailer if 
it breaks loose, and enforcement is lax. Another drawback: If 
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you live in a state that does not require such a device, you can 
travel in any other state that you wish without it. 

| noted, too, that trailer brakes were checked for type, but 
not for number. Many travel trailers with tandem axles have 
brakes on only two wheels. 

Pickup-camper hold-downs are important, too. Here again, 
probably 95 percent of campers in use are unsafely fastened to 
the truck. Tiedowns that hold a camper to the pickup box are 
inadequate; the box is not built for such stresses. The thin sheet 
metal can tear and the box can work loose at its own attach- 
ments. The forces of wind, plus a camper's high center of grav- 
ity, make it necessary to fasten to the frame of the truck itself. 

The greatest problems in RV highway safety involve weight 
distribution. Most RV manufacturers do not disclose true weights 
of their campers and trailers. All offer the same excuse: “Make 
the others do it and | will, too. Until they do, | can't afford to." 
Still, within the past year, a few manufacturers have been indi- 
cating true weights. 

Another big problem is the misrepresentation of products and 
capabilities by RV and automobile dealers. Despite the inability 
of some trucks to carry a camper safely, far too many truck sales- 
men will sell a truck to a customer for that purpose. Check speci- 
fications carefully for springs, gross vehicle weight, and especially 
tires. 

A federal standard on center of gravity would be welcome. | 
believe that the pending docket #71-7 has a lot of merit, but, in 
its present form, would be impossible to meet or enforce. The 
government should establish a practical figure on the amount of 
weight that a family will need to carry instead of leaving it up to 
each individual manufacturer. 

Despite these drawbacks, much good can come from govern- 
ment supervision of RV safety. | believe that new standards on 
wheels, trailer tires, axles, coupler pins, and safety chains would 
be welcomed by all campers.—Jerry Copeland 


PS PUTS 10,000 MILES 
ON THE NEW MAZDA 


Wankel-Powered Car . 


Proves Silent, 
Powerful, and 
Trouble-Free 


The twin-rotor RX2 engine 
has the pep of a small V8 
and the smoothness of a big six 


By JAN P. NORBYE/ PS Automotive Editor 
JIM DUNNE / PS Detroit Editor 
and JIM DAVIS . PS West Coast Editor 


W. have just completed driving a Mazda Rotary engine 
car 10,000 miles—11 years after we first wrote about the 
Wankel. We can now report the Wankel has come of age 
with Mazda's version of the famous rotary engine. 
Our rotary-engined Mazda was driven by five PS edi- 
tors and run through our standard tests on the track at 
Bridgehampton. Drivers' reports and test results follow. 
Jim Davis: I picked up the car from the California 
dealer, used it for a week in the Los Angeles area, then 
drove it to San Francisco for its 600-mile service. Only 
one small problem: The accelerator pump was sticking 
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маа RX2 ТТЕ off handsomely neat 
Golden Gate Бе in San Francisco. Mod- 


slightly, and that was rectified. Then I headed for the 
hills- Nevada, Utah, Arizona, Colorado. 

Going downhill in the Rockies on closed or light throt- 
tle, I was bothered by backfiring at high speed, bucking 
at low speed. At Sweet Spring, Mo., although the car 
had 3,129 miles, the dipstick showed oil level down less 
than a quart. I was getting 16-20 mpg on regular fuel. 
From Columbus to Detroit the engine ran faultlessly 
under load, but the idle was getting rough. 

My reaction to the RX2? I phoned the boss and told 
him I wanted to buy the car. I fell in love with it. 

Jim Dunne: I took over the car with 4,280 miles. First 
I cleaned the four spark plugs and got an oil change. 
Then I used the Mazda for everyday driving around 
Detroit, plus a number of short trips to Flint, Lansing, 
and Frankfort. Fuel consumption stabilized at 18.5 mpg, 
and oi] consumption sank. At 6,226 miles Continued 
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The Mazda is an attractive compact family sedan with sports-car performance, 
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Hill-climbing was a breeze for the Mazda, here pausing briefly Overall length of the RX2 matches the 1931 Auburn, but Mazda | 
at the summit of Loveland Pass, Colo. is considerably lower and lighter than the old classic. 
Stable and manageable at all speeds I set out for N.Y. via Toledo and Route 80 through Penn- 
калии m— —— sylvania. Cruising at 70 mph and 4,000 rpm, the engine 
j Tig E» 1. is hardly audible. The strong low-range torque plus the 


wide speed range puts the RX2 way ahead of piston-pow- 
ered cars of similar horsepower rating, weight, and price. 

Jan Norbye: I got the car with 7,251 miles and drove it 
from New York City to Bridgehampton race circuit on 
Long Island. The power and smoothness of the engine 

л ee ~ = impressed me. The Mazda went through our handling 
ee NER E ae | x tests at uncommonly high speeds, proved to have excel- 
о мєл. Ke lent brakes, and showed no ill effects after a lot of full- 
throttle driving at the track. Steering is a little vague in 
near-straight position, and the rear axle can be shaken 
loose on country roads, but this car handles better than 
many sports cars. Ride comfort is up to U.S. compact-car 
levels. At 8,028 miles the car was back in the city to get 
its plugs cleaned. 

Ray Hill: Coming out of the Lincoln Tunnel, I headed 
for Knoxville, Tenn. Rambling through hills near Cum- 
berland Gap, Ky., I took most grades in top gear. On one 
of the crookedest roads I know—Route 25E near the Ken- 

| | etes 9 | tucky border—the Mazda stayed under full control at 
Mazda was one of the fastest cars ever tested in lane change, speeds I wouldn't have tried with most cars. 
with negligible roll and accurate steering response. It even saved my life. I was doing 60 when a Toronado 
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Wide grille and dual headlights successfully cover up the RX2's Instrumentation is unusually complete, and small controls in- 
narrow track and body. Styling also makes car look low, de- clude choke and hand throttle. Precise, narrow-gate gearshift 
spite its comfortable 56-inch height. is exemplary, but synchromesh is not up to U.S. gearboxes. 
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operating economy, and a remarkably modest price 


Service accessibility under forward-hinged j 
hood is first class, especially for ignition 
and electrical items. 
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Mazda RX2 engine has dual spark plugs for 
each chamber, combining ideal ignition 
timing and complete combustion in the 
later stages of the power phase. Plugs 
are fired by twin coils. Compact engine 
dimensions are shown by relative size of 
gearbox, starter motor, and air cleaner. 


hha 


pulled out of a side road, saw me coming, panicked, and experimental] stage, and on the basis of our 10,000-mile 


stopped right in front of me. I jerked the wheel hard right 
(toward the ditch), left again, and streaked past on the 
shoulder with inches to spare. A lesser car would have 
slammed broadside into the Toronado. 

I got 16 mpg in the mountains, 18 mpg on turnpikes. 
When I pulled up at my apartment in New York, the 
odometer read 10,231 and the car ran as good as ever. 

Hubert Luckett: I drove the Mazda for a weekend, and 
I too was impressed. The Wankel engine as built by Toyo 


experience, I believe it could go at least 60,000 miles be- 
fore needing an overhaul. That’s the figure Toyo Kogyo 
gives as the life expectancy of the carbon-and-metal apex 
seals on the rotors. Replacing them is equivalent to a 
ring job on a piston engine—and while 60,000 is below 
average for sixes and V8s, it is comparable to some small 
four-cylinder units. 

The Mazda RX2 sets high standards for a Wankel-pow- 
ered compact, and manufacturers just getting started in 


Kogyo (makers of the Mazda) is definitely out of the Wankel programs will find it a tough act to follow. 


FACTS ON THE MAZDA RX2 SEDAN 


DIMENSIONS (inches) гс Ae RR .165 SR 13 
Al Ground clearance ..... 6.0 Turning diameter ......... 31.0 ft. 

A2 Front leg room (max.) .. 43.0 Turns, lock to lock ........ 3.8 

АЗ Front head room ...... 37.0 BAKES алена enum Disk/drum 
A4 Rear head room cure. SSD Fuel tank (gal.) ..........17.3 

А5 Rear leg room ....... 37.5 Trunk room (cu. ft.) ......12 

AG Wheelbase ........... 97.0 Liftover height (in.) ...... 32 

B БЕБЕ: 1: саасан 56.0 Curb weight (Ibs.) ........ 2,270 

Bi Widtl oum comes 62.0 

B2 Length ...— ss 163.0 TEST RESULTS 

ВЗ Front track .......... 510 Acceleration 0-60 mph ...14.35 sec. 
B4 Rear track ........... 51.0 Acceleration 0-80 mph ...25.45 

B5 Front hip room ........ 23 (x2) Acceleration 25-70 mph ... 16.85 

B6 Rear hip room ....... 49.0 Brakes (cool) 60-0, distance 145 ft. 5 in. 
SPECIFICATIONS pedal pressure 145 Ibs. . 
Engine type .. 2-rotor Wankel Brakes (hot) 60-0, distance 133 ft. 8 in. 


Displacement (cc) ........ 2,292 pedal pressure 165 Ibs. 
Displacement (cu. in.) .... 140 Lane-change speed ....... 63.55 mph 
Compression ratio ....... 9.4:1 Slalom speed ............ 29.1 mph 
Carburetion tow . One two-stage Fuel mileage ....... eaa 17.9 mpg 
4 bbl. Oil consumption ..4,000 mpq 
Hp (SAE) @ rpm ........ 120 @ 7,000 Noise level, 30 mph 
Torque (SAE) @ rpm ..... 110 @ 4,020 i (smooth) ...... 66 dbA 
" Transmission ............ Manual 4-speed Noise level, 60 mph 
к Axle ratio sac psoas esneari 3.70:1 (smooth) ...... 74 dbA 
TIREE. erani EAFA Bridgestone Noise level, 30 mph (rough) 71 dbA 
radial Price (California) $2.750 
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Moving with the wind thousands of feet up, or drifting across 
treetops—you can have a ball in a hot-air balloon 
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All it takes to go up: (A) tubular aluminum 
gondola, (B) two propane fuel tanks, (C) 
burners, (D) inflation blower, (E) envelope 
in pack, (F) instrument panel. 
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Seated on a fuel tank, Hill watches the altimeter needle sweep past 10,000 feet. 
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Champing for takeoff? Inflation blower fills 
the balloon with air; then burners are ig- 
nited. Blower remains on ground. Total 
weight, minus blower—490 pounds. 


igh on Hot Air 


By RAY HILL 


PHOTOS BY OZZIE SWEET, RICHARD 
STAMBERG, AND BOB WALIGUNDA 


dd 

You ready?” Bob asked, looking at 
me. I nodded yes, and he opened the 
burners’ blast valve. Blue flame 
roared up into the round 56,000-cu- 
bic-foot nylon bag above us, sounding 
like 100 propane torches burning si- 
multaneously—and we lifted smooth- 
ly off the ground. I was in a Raven 
S-50 hot-air balloon, and the two 
propane burners above us were shoot- 
ing out heat to the tune of four 
million BTUs an hour. That’s equiv- 
alent to over 1,500 hp in thermal 
energy. 

Watching Massachusetts’ Palmer 
Metropolitan Airport shrink beneath 
us, balloon pilot Bob Waligunda and 
I stood in a small tubular-aluminum 
gondola between two 22-gallon fuel 
tanks—enough fuel for four hours. 
We hoped to get up to 10,000 feet 
and be back on the ground in half 
that time. 

“In a hot-air balloon, you never 
really know where you’re going until 
you get there,” Bob said, grinning 
at me. That was okay with me, I 
told him. Any old place would do. 
Being at the mercy of the winds, 
balloonists have landed in some very 
odd places. Bob has logged about 600 
hours in a hot-air balloon, and once 
even landed on a ship. 

Guinea pigs with feathers. The first 
hot-air balloonists were a duck, a 
rooster—and a woolly sheep. That 
was back in 1783 in Paris. They 
went aloft for eight minutes and 
landed safely in a huge, but frail, 
linen-and-paper balloon built by the 
Montgolfier brothers, who started it 
all. A month later a man went up to 
80 feet. 

As ballooning progressed, hydro- 
gen and other lighter-than-air gases 
replaced hot air. Straw, used for fuel 
to heat the air, had a dangerous 
tendency to send up sparks, ignit- 
ing the fabric and sending the bal- 
loonist back to earth fast without his 
balloon. 

In 1960, hot-air ballooning was re- 
born when Ed Yost of Sioux Falls, 
S.D., flew a 40-foot nylon envelope 

Continued 
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of air struggling to rise 
lon envelope will soon lift the balloon 
upright. Nylon and dacron are the two тоз! 
commonly used envelope fabrics. 


inside the giant 


Ready for liftoff, 
sideways 


balloon 


blown 
Inflation is difficult 
winds over five mph. Winds are 


calmest in early morning anc 
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a restored World War 1 fighter. 


Up, up, and away, with lifting force gen- 
erated at top of the balloon. Tears or holes 
near the bottom of the envelope have no 


ettect on balloon's perrormance, 
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Few sights are as colorful as a group of hot-air balloons lined 
up to race. Unlike other racing craft, balloons have no means 
of forward propulsion. They can go up and down, but their for- 
ward speed depends entirely on the strength of the wind—which 
means the balloonist with the strongest wind behind him will 
cross the finish line ahead of his fellow aeronauts, 


Even riding on a tether à íew feet above 
the ground is fun. On a calm day, when the 
balloon is off the ground, it can easily be 
pulled by the tether holders. 


for 30 minutes, heating the envel- 
ope's air with a propane burner. 

Since then, the demand for hot-air 
balloons has steadily increased and 
now there are three major makers 
and at least 12 schools across the 
country where you can train to be- 
come a licensed hot-air balloon pilot. 
А course consists of eight hours of 
flying, including one hour solo. Dur- 
ing solo, you have to take one balloon 
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Steel cables hold balloon envelope to wick- 
er gondola. Author, in yellow shirt, watches 
flame and waits for air in balloon to warm 
enough to lift the gondola. 


away up there all by your lonesome. 

Boosting yourself up. Gaining alti- 
tude is simple. Intermittently open- 
ing and closing a blast valve shoots 
heat up into the envelope—keeping 
the air at the proper temperature 
inside the fabric (ripstop nylon 
weighing 1.6 ounce per square yard). 

To provide lifting force, the air in- 
side the balloon must be at least 100 
degrees warmer than the outside air. 


To provide lifting force, air inside the bal- 
loon envelope must be 100 degrees warmer 
than the outside air. Balloon can climb as 
fast as 1,000 feet per minute. 


A sensor at the top of the balloon 
is connected to a pyrometer in the 
gondola for accurate temperature con- 
trol. The pyrometer redlines at 275 
degrees. Heating the balloon above 
redline can damage the fabric. 

How fast can you climb? A hot- 
air balloon can rise as fast as a thou- 
sand feet a minute. Beyond this 
speed you run the risk of caving in 
the top of your balloon. A rate-of- 


Modern balloon of lightweight nylon, using 
propane fuel, is far cry from first hot-air 
balloons—giant paper and cloth contrap- 
tions that burned straw for heat. 


climb meter indicated that we were 
climbing at 500 feet a minute. 

At 3,000 feet we went through a 
layer of clouds and entered a new 


world. Beneath us a silvery sea of 
white stretched as far as we could 
see. The balloon's shadow was on the 
clouds, and arcing around it was a 
rainbow—one of the most beautiful 
sights I've ever seen. А few minutes 
later the clouds were far below us, 
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Balloon racing splits into three basic cate- 
gories: spot landings, distance, and hare- 
and-hound—where the hound balloons try 
to follow the flight pattern of the hare bal- 


and the altimeter needle swept slowly 
past the 10,000-foot mark. 

Riding the wind. We were in a 
wind current that Bob estimated to 
be 40 mph. But because we were 
moving with the wind, the balloon 
and the little 42-by-54-inch basket 
we were standing in were perfectly 
still. Far beneath us the silvery 
clouds were no longer an unbroken 
sea of white. Gaping holes revealed 
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loon. Balloonists also gather for rallies—no 
competition here, just fun flying. You can 
get dates and times of races and rallies by 
writing Balloon Federation of America. 


lakes that looked like little puddles, 
and great squares of land that 
looked like a perfectly sculpted 
three-dimensional color road map. 

At 10,640 feet we stopped climb- 
ing and began descending-a step- 
by-step process. You let the air cool, 
then heat it again, but not quite so 
much, or quite so often, as when you 
are ascending. What happens if for 

[Continued on page 118] 
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This handsome marble-top card table . . 


PS PROJECTS 


It stores six gameboards 
under a Corian top that's 
ideal for most card games 


By RICHARD C. SICKLER 


W hen television palls, these long 
winter nights, few things are more 
fun than playing a game or two with 
your wife or (after the homework) 
with the kids. But searching for the 
desired game through drawers and 
closets full of leisure equipment often 
kills the impulse. 

That's why I gathered all our fav- 
orite board games—checkers, back- 
gammon, Scrabble, Monopoly, Par- 
cheesi—and designed a playing table 
around them. The table nests the 
boards under its marble-like Corian 
top—which, in itself, makes a fine 
playing surface for card games, or just 
for serving refreshments. Two draw- 


While this can be done with hand tools, 
mortising attachment on your drill press 
does the job much faster, more uniformly. 
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Mortise four legs before you taper them. 


ers keep all the playing pieces at hand. 
When the urge for a game strikes, you 
just pull a rawhide thong to tip up 
the hinged nest, shuffle through the 
stack of boards (mounted back to 
back), place the one you want on top, 
and drop the stack back into the top 
frame. 

And a bonus. You get a table so 
handsome and useful you'll want it on 
permanent display in the living room 
—a reminder that fun is always handy. 

You'll probably choose a wood that 
matches your present furniture—ma- 
ple, walnut, oak, or pine. If not, do as 
I did—use Philippine mahogany, fill- 
ed and stained a rich brown to accent 
the grain. And trim it with delicate 
brass highlights, such as square rod 
tapped into routed grooves with a 
rubber mallet. 

Turn the page to study the con- 
struction drawings. You'll note that 
the table isn't difficult to build, 
though the power tools and jigs shown 
in the photos below will speed the 
work considerably. 


Cut tapers on both inside edges of each 


leg, using a tapering jig and a router—or 
table saw. Plans for such a jig are in most 


instruction books for these tools. 


. has hinged center panel you raise with a thong . . . and prop with а dowel while you choose 


SEVEN-IN-ONE GAME 


How it’s built. The understructure 
is fairly simple. Openings for the two 
drawers are cut in opposite aprons 
with a saber saw. Two slats across 
the center support the gameboard 
nest and serve as guides for the draw- 
ers. (Ten cleats of varying dimensions 
are screwed to the inner faces of the 
slats for these purposes.) A square of- 
34 plywood makes a floor for the 
gameboard nest, and is hinged to one 
of the slats. At the opposite side, a 
rawhide thong is anchored to the un- 
derside of the plywood. Enough wood 
is removed (from cleat, floor, and 
slat) to create a channel that lets the 
thong move freely up through the 
stack of gameboards. 

Screws through corner blocks se- 
cure the top to the understructure. 
The finish on a game table should 
resist water and alcohol spills, plus 
the foods and juices that usually ac- 
company family fun. I first used a 
dark mahogany penetrating-stain fill- 
er. After it had dried for 48 hours 
I applied a penetrating resin varnish. 


Accurate tenons require a simple tenoning 
jig that rides on the rip fence of your 
table saw. Again, you'll find plans for this 
jig in nearly all books on this tool. 


which gameboard you want for playing. 


TABLE 


With this tvpe of varnish, vou brush 
it on, let it stand for about an hour, 
then wipe the excess off the surface. 
Three or four coats are best. The re- 
sult: a satiny, hard, rubbed finish that 
brings out the grain of the wood and 
will wear and wear. One of the best 
brands is Tungseal Danish penetrat- 
ing varnish. You'll find it at most 
good paint and hardware stores. 

Sources of supply. То obtain the 
other materials: 

ө Corian is, of course, DuPont's 
methacrylate panel, with subtle vein- 
ing in your choice of gray, green, or 
beige. It comes in !4" and 34" slabs. 
You may be lucky enough to find а 
building-supply dealer who will sell 
you a piece of 14” scrap from which 
you can cut the 18" square you'll 
need. If not, you'll find many project 
uses for the rest of a full sheet—such 
as the picture frame and glow lamp 
we presented in last month’s Winter 
Workshop section. 

If you have trouble finding Corian, 
write Building Products Div., Du- 


Another simple jig makes mitering easiet 


The corner angles tor the table top are 
critical, so a jig that rides in the saw-table 


grooves (and permits no creep) is essential 
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Pont & Co., Wilmington, Dela. 19898. 
For tips on working with the stuff, see 
our March, 1971, issue. 

e Brass leg sockets ( No. R-12, with 
l'-square openings) can be ordered 
from Period Furniture Hardware Co., 
123 Charles St., Boston 02114. 

e For the trim, you'll need 24 ft. 
of Us "-square brass rod cut into three- 
ft. lengths—plus four !'5"-dia. brass 
knobs. If you can't buy this locally, 
write Simon’s Hardware Inc. 421 
Third Ave., New York 100168. 

ө The games vou may already 
have. If you want additional boards 
to complete a set of six, you'll find 
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Cut spline grooves into the mitered edges 
of the top boards, using a dado cutter 
Grooves above are 14" wide and %4 
to take blywood 


1?5"-by-7 splines 
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them at variety or department stores. 
Parker Bros. and Selchow & Righter 
offer the best selections of old favor- 
ites and modern classics. 

Mounting the gameboards. Boards 
for Monopoly, Parcheesi, and some 
other games are larger than the 18 - 
square nest provided here. The actual 
playing area of all popular games 1s 
within these dimensions, however, and 
vou can easily trim down the borders. 
Use a fine-tooth plywood blade on 
vour table saw. Mount two of these 
trimmed-down boards back-to-back, 
taking care to place center folds at 

Continued 


Plow channels for 'as"-square brass, using 
a veining bit in your router, after assem- 
bly of top. Grind 45-degree miters on ends 


ot each strip force m place with mallet 
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Size of standard gameboards varies from 
15" to 20". Tabletop nest is 18" sq., so 
mount smaller boards on Vs” plywood and 
{тате with mitered veneer strips as above. 


Drawers on opposite sides of table store 
all accessories for games nested in top. 
Fronts are dovetailed and trimmed with 
brass to match top. Add two brass knobs. 


right angles. ‘Tape edges with an ap- 
propriate color of cloth mending tape 
for smooth, strong edges. 

When the board size is smaller 
than the 18” nest (like the checker- 
board in the top photo), glue it to a 
stiff backing that’s been cut fo the 
nest size, and frame it with mitered 
strips as shown. For backing, I used 
l& -thick three-ply poplar. Framing 
strips should be as thick as the game- 
board. Usually, the same '$" ply- 
wood works fine. 

Though white glue will do both of 
these mounting jobs, you may prefer 
the instant adhesion of contact ce- 
ment. For durability, brush a coat or 
two of clear varnish or lacquer over 
the face of each game. Let dry thor- 
oughly before stacking in the table 
recess. Note that there's a finger hole 
at two sides of each board for easy 
removal. Always stack the boards so 
that these align. 

You may wish to partition both 
drawers to keep markers, dice, decks 
of cards, and other playing parapher- 
nalia neatly compartmentalized— es- 
pecially since the table will be fre- 
quently moved. Strips of the t4” ply- 
wood, slotted for egg-crate assembly, 
will do the job. Р 
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Glaring menacingly at a telemeter transmitter like the water-sealed unit strapped to its back, huge blue crab is readied íor tests. 


Keeping Tabs on NASA's Crabs 


Space technology goes 
underwater for unique tests 
on an ocean food source 


By JOHN R. FREE 


ow do you “wire up" a blue crab to 
find out what polluted water does to 
it? This large crustacean found in 
ocean estuaries is an important multi- 
million-dollar food source. 

The Bureau of Fisheries turned to 
NASA's microelectronics and tele- 
metering experts for the answer. As 
a result, the lowly crab joins a grow- 
ing list of animals—elephants, bear, 
elk, penguins—“bugged” by scientists 
to monitor their environment, living, 
and migration patterns. 

NASA’s miniaturization wizards 
dreamed up a unique package that 
keeps tabs on a crab's internal ion 
concentration. This technique moni- 
tors osmo-regulatory changes—how a 
crab regulates internal fluids as water 
conditions change. 

A tiny ion-sensitive probe is im- 
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planted through a hole drilled in its 
shell; a sealant prevents water leak- 
age into the crab. Ion readings—along 
with heart-beat data—are radioed 
from a matchbox-size transmitter at- 
tached to the crab. 

The telemetered data can travel 
only short distances in salt water, so 
crabs are kept in three-foot-square 
‘ages at various locations in shallow 


Radioing signals that can show its internal 
chemical responses to changing water con- 
ditions, a blue crab is flanked by a receiving 


estuaries. Data is transmitted to some 
point on or outside the cages. 

The blue crabs, described as rather 
aggressive and active, will eventually 
have their electronic leashes length- 
ened, letting them scuttle about more. 
Meantime, a steady stream of data 1s 
accumulating on charts to indicate 
one way we're influencing our ocean 
food supplies. Os 


antenna (right), and signal decoding system 
lett Antenna must be near underwater 


Cage. since water attenuates RF. 
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You can build this proof 
of a surprising fact: Rubber 
contracts when heated 


By RUDY KOUHOUPT 


Wat happens when you heat up a 
piece of rubber that is stretched out 
and under tension? 

If you said it expands like most 
everything else, you were wrong. A 
stretched piece of rubber contracts 
when heated. In doing so. it exerts 
a measurable increase in its pull. 
This surprising property of rubber 
was first observed by James Prescott 
Joule about a hundred years ago and 
Is known as the Joule effect. 

Shown in these pages is a small 
engine that takes advantage of this 
fascinating property of rubber. 


Infrared heat lamp provides radiant energy 
lor slow-speed operation of Joule-effect 
engine in color photo at upper left. Bulb is 
a 250-watter placed less than a foot away 
to shine on the entire circumference of en 
gine. Speed of any such engine is limited by 
time needed for the shaded rubber to cool 
-and expand to its normal dimensions. In 
photo at lower left you see how you might 
set up the engine as an exhibit. Hang it on 
the wall behind your desk and place heat 
lamp in a gooseneck, Only trouble: The 
stretched rubber develops a "set" during 
idle time, and you'll have to balance the en 

' again by knotting a few of the rubber 
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The diagram on this page shows 
how this small Joule-effect engine 
works. While it doesn't develop a lot 
of power, it helps demonstrate what 
you might expect from a much larger 
model—responding silently to a radi- 
ant-energy source like the sun, doing 
a practical job such as driving an 
electric generator. 

How much power? This is deter- 
mined by a number of factors. Most 
basic: The more rubber in the field, 
the greater the potential power. 

Also, the Joule effect is most 
marked when tension on the rubber 
is greatest. However, excessive 
stretching weakens the rubber. So 
for practical work it should not be 
stretched to more than three or four 
times its normal length. 

The stronger the source of radiant 
energy, the faster the engine will run 
—and the more power it will develop. 
The rubber cools off more slowly than 
it heats up, so the practical limit is 
likely to be set by the cooling phase 
of the cycle. 

The demonstration engine ran at 
about 180 revolutions per hour, or 
three rpm, with a 625-watt parabolic 
heat lamp about 11" across, the kind 
often found in a home. (Sears cata- 
log lists a 660-watt heater of this 
type, 34 G 7166, for $5.95.) Heat 
from the 250-watt infrared bulb 
shown in the photos runs the engine 
at a lesser speed—only about one rpm. 

Beginning construction. Start by 
cutting a 24” disk of 14” plywood to 
make the engine frame. Use a tape 
measure to measure the circumfer- 
ence of the circle, and mark off 54 
equal divisions along the edge. Drive 
a small nail into the edge on each 
mark, leaving part of the nail sticking 
out to hold the rubber bands. 

Cover the top surface of the engine 
frame with household aluminum foil. 
This will act as a reflector for more- 
uniform heating of the exposed rub- 
ber bands. Bend the foil over the 
edge of the frame between nails and 
staple it to the underside. Use card- 
board strips to reinforce the foil 
where it’s stapled. 

Cut the bearing block from wood. 
Drill a %6” hole through the center 
to clear the crankshaft. Counterbore 
the crankshaft hole from top and bot- 
tom to take ball-bearing sets. 


Continued 


Simple exhibit demonstrates Joule effect 


You can set up your own 
demonstration of the fasci- 
nating discovery made 
about 100 years ago by a 
British physicist, James 
Prescott Joule—that a 
length of stretched rubber 
tends to contract if heated, 
not expand as you might ex- 
pect. Place your exhibit on B- 
a small sheet of plywood or 
hardboard. Heat rubber 
band with a hair dryer and 
it will contract, pulling indi- 
cator up to B. Let the rub- 
ber cool and the indicator 
will drop down again to 
position A. Engine below 
puts the principle to work. 
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Amazing Rubber-Band Motor 


INDICATOR ARM 
FREE TO PIVOT 


WEIGHT ТО BALANCE 
TENSION OF 
COLD RUBBER BAND 


NOTE : 
A IS COLD POSITION 
B IS HEATED POSITION 


How the Joule-effect engine operates 


RADIANT ENERGY г 
IS REFLECTED 
AWAY BY 
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Joule-effect engine you build operates 
as shown in the diagram above when it 
is subjected to a radiant-heat source. 
Radiant energy passes through the open 
part of the canopy, striking part of the 
stretched rubber bands and heating 
them. The others are shadowed by the 
covered part of the canopy, which re- 
flects the radiant energy away. As the 
exposed rubber bands are heated, they 
undergo the Joule effect. This causes 
them to contract and pull against the 
crank, forcing it to rotate toward the 
heated side. The canopy attached to 
crank swings around, exposing cool rub- 


condition. Since the canopy and ¢ 


RADIANT-HEAT SOURCE 


RADIANT ENERGY | 
| PASSES THROUGH 
OPEN PART 
OF CANOPY 
TO HEAT 
RUBBER BANDS 


ber bands to the heating effect of the 
radiant energy and shadowing some 
heated bands—which then cool off. Upon 
cooling, bands expand to their original 
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move together, the process is sel : 
taining and keeps the crank rotati ls as "n 
long as sufficient radiant energy is valle . 
able to heat the exposed rubber bands. 
Since Joule made his discovery, any ^: 
scientists have made working engines. | 
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using the principle. Will a practical et 
gine ever result—one that can do x 
everyday work? This is an area of re-" si 
search for the future. | i 
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ттен must lie игү байт, Knit- 
ting needle through center makes а good 
axle for doing this. Press small nails into 
edge of corrugated cardboard to balance. 


Suitable bearings can be obtained 
from Chicago Gear Works, 440-450 
N. Oakley Blvd., Chicago 60612. Ask 
about Series B annular bearings 
(Catalog G-75). You will need three 
units. Total cost delivered to you 
is $1.90 for each bearing. They may 
vary from mine in overall size, but 
the 14” bore is the only critical di- 
mension. 

Fasten the bearing block to the en- 
gine frame with two wood screws 
through holes drilled in the bearing 
block. Locate the bearing block so 
that the crankshaft hole is exactly 
centered on the 24" engine frame. 

Bend the crankshaft. Use a 3" 
length of 4%” rod. The length of the 
crankshaft throw is not critical and 
may range from 35" to 5$". Put the 
crankshaft into the bearings in the 
bearing block to be sure it turns free- 
ly. If necessary, cut off the bottom 
end of the crankshaft so it will not 
touch the 14” plywood. 

Make the rubber tensioner by cut- 
ting a 2" disk of 14” plywood. Drill 
a %6” hole through the center to clear 
the top end of the crankshaft. Coun- 
terbore about *i6” deep from the 
underside so you can put in a ball- 
bearing set. Check the piece in place 
on the crankshaft to be sure it does 


[Continued on page 129 


Field of rubber bands must be kept in bal- 
ance if engine is to work properly. Do this, 
as explained in the text, by removing some 
of the bands and tying knots into them. 
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CANOPY FRAME 


Je CENTER CANOPY 
С OVER BOTTOM END 
OF CRANK 
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CORRUGATED 
| CARDBOARD  , 
CANOPY HALF-COVERED 1 cem 
WITH ALUMINUM FOIL. 8 
NOTE POSITION OF 
CANOPY COVERING 
WITH RESPECT TO. 
CRANKSHAFT THROW 


DRILL 
FOR MOUNTING ! 

BOLTS TO 
CANOPY FRAME ij 


TO LOCK E — 


“CANOPY! HUB — 
зле" ALUMINUM ume 


18 NAILS EQUALLY SPACED—s, T 
DRILL CENTER 94e: 


AND COUNTERBORE FOR 
BALL BEARING г” | 


RUBBER TENSIONER 


i PLYWOOD 1 E A " 


( 2 HOLES ) 


IN Y 
pov rubber bands are hooked 
over each of the 18 nails that en- 
circle the rubber tensioner—the- 
disk above under canopy hub. 
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Handsome as it is sturdy, this 12'-by-22' garage was erected in 
two weeks from materials that arrived as single load (right). 


PERSONAL-USE REPORT 
You can erect this 
“KIT” 
GARAGE 


By AL LEES / Home Workshop Editor 


Q Lies: cheapest way to a new 
garage? It's the “package deal" of- 
fered by many lumberyard chains. I 
erected this model in the mountains, 
and can endorse the concept. 

Everything you need to complete 
construction arrives on one truck— 
and I mean everything: framing lum- 
ber, plywood siding, asphalt shingles, 
window units, overhead door (com- 
plete with key lock) —even a supply of 
each type of nail you'll require. 

Nothing is prefabbed or precut. 
What you get is the raw material to 
build exactly the garage shown on the 
pretested plans. These plans arrive 
with the same truck—but I'd rec- 
ommend trying for an advance set. 
You'll want their recommendations 
for the concrete slab and anchor bolts 
you must provide; and preparatory 
study of the plans will pay dividends 
when you start to build. 

Not that the plans are difficult— 
they're based on standard framing 
techniques. But plans prepared by 
most yards expect too much construc- 
tion experience from a novice. You'll 
want to augment them by checking 
how-to magazines and books for ad- 
vice on specific techniques. That will 
give you confidence to shrug off dis- 
crepancies that creep into even the 
best construction blueprints. 


Wall framing goes up in quickly assembled 
sections; raise long sides in halves. Keep 
lumber dry under a polyethylene tarp. 


Gable siding goes on in three pieces, studs 


set forward % to lap siding below. Center 
cutout is for aluminum vent supplied. 


Example: I ran into problems get- 
ting my garage package delivered, so 
I dealt with several yards in the same 
chain (Grossman’s—serving the north- 
east, with a main office at Braintree, 
Mass. 02184) and I asked for plans 
from each. Surprisingly, though all 
the plans were for the identical garage, 
they differed in several construction 
details; it was a matter of choosing 
the soundest method. 


ua 


- - - 
NI S d ыя zd 


it’s all here—down to last nail—loaded at the yard from a standard 
checklist. You supply the slab and anchor bolts (foreground). 


рњ : 


Add second top plate after framing walls, 
tying all together. Nail brace across squared 
doorway. Locate windows as you wish. 


| VN 
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Interior finish is extra. For year-round stor- 
age, we hit on ideal combo: '^'" Peg-Board 


over Johns-Manville foil-face insulation. 


I found the delivered load con- 
tained everything contracted for— 
with no skimping; I even ended up 
with extra lumber, and lots of nails. If 
anything, these “Кїї” garages tend to 
be over-designed. I followed the blue- 
print's insistence on the let-in diago- 
nal bracing shown in our photos, but 
plywood siding makes such corner 
bracing unnecessary. 
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Acceleration of a demon, handling charac- 
teristics smooth as the movement of a fine 
watch—that's the Mach И motorcycle. 
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Fade-free brakes, turn signals, a loud horn, 


three-position adjustable rear shocks, and 
VM 3 pt z g A aA " 


The instruments are easy to read. Speed- 
ometer (left) has a resettable odometer. 
Tachometer (right) redlines at 8,500 rpm. 


KAWASAKI’S MACH II 
Three-Cylinder Powerhouse 


MACH II SPECS 


Horsepower 
Maximum torque 
Fuel consumption 
Minimum turning 
radius 
Braking distance 
Overall length 
Overall width 
Overall height 
Wheelbase 
Ground clearance 
Dry weight 
Engine type 
Displacement 
Bore x stroke 
Compression ratio 
Ignition system 
Starter 
Carburetors 
Transmission 


Clutch 
Gear ratios, lst 
2nd 


3rd 

4th 

5th 
Transmission oil 
Frame 
Suspension, front 

rear 


Brakes, front & rear 


Tire size, front 
réar 

Fuel-tank capacity 

Oil-tank capacity 

Cost 


45 at 8,000 rpm 
30.6 ft.-Ib. at 7,000 


rpm 
76 mpg at 30 mph 


83 in. 
39 ft. at 31 mph 
79.1 in. 


2.09 x 2.06 in. 
7.3:1 

battery 

kick 


three 24mm Mikunis 
five speed, constant 


mesh 
wet, multiplate 
2.B6 


tubular, double cradle 


telescopic fork 
swing arm 
internal expansion 


3.50-18 
3.7 gallons 
1.7 quarts 
$899 
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By RAY HILL 


Searching for the perfect motorcv- 
cle? Don’t give up and settle for 
less until you've tried the new Kawa- 
saki Mach II—the first three-cylinder 
350cc motorcycle in the world. I just 
put 850 miles on one. 

Hot or cold, the engine always 
started on the first kick or two. Gear 
shifting’s a breeze. Unlike many new 
machines, the Mach II lets you find 
neutral easily, anytime you want. I 
never missed a shift running through 
the five-speed gearbox. 

In the first three gears the 45-hp 
engine can run the tach needle to the 
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a comfortable saddle—all these make this 
350 a great pleasure to ride. 


a 
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Three-cylinder vibration-free engine is oil- 
injected, requires no mixing of oil and gas. 
Oil tank holds 1.7 quarts. 


8,500-rpm redline so fast, you've bare- 
ly shifted gears before you have to 
shift again. From a dead stop. I 
ripped through the quarter mile to 87 
mph. Top-end speed for the bike I 
tested was 94 mph. If you're an inex- 
perienced rider, don't twist the throt- 
tle too hard until you get used to this 
little machine's rapid acceleration. 

How does the Mach П handle? Like 
a dream. On an asphalt track I leaned 
it so low in corners that the foot pedal 
was scraping. The bike was steady as 
a rock. 

The price is okay, too—$899. 

Only one small beef: On a 300-mile 
trip at speeds between 70 and 75 mph, 
gas consumption was about 23 mpg. 
But then, nobody's perfect. Gs 


TO REMOVE SECTION for loose-leaf binding, open magazine wide 
at this page, rest it on table, run your thumb firmly along center fold. 
Then pull out the sheets gently, one at a time. 
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Secrets of Keeping 
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Your Automatic 


Dishwasher 
Trouble-Free 


First rule: Use it right. Here's how—plus 
a lot of proven tips for making your own repairs 


By EVAN POWELL 


Chances are about 50-50 that the 
automatic dishwasher you probably 
have in your home 1s not giving the 
service it could. It may be washing 
the dirty dishes, but not the way it 
should (or could). А representative 
of a top maker of dishwashers tells 
me their records disclose that 45 to 
50 percent of all service calls involve 
factors not related to equipment de- 
fects or failures. 

The faults are related to the envi- 
ronment in which the dishwasher op- 
erates. The water may not be hot 
enough. There may not be enough of 
it. The detergent may have been on 
the shelf too long. 

Testing the environmental factors 
ought to precede any repair. In fact, 
you may want to test your dishwasher 
even though it seems to be operating 
satisfactorily. First, however, you 
should understand the basic princi- 
ples of automatic dishwashing. 

A dishwasher works by making use 
of water pressure, heat, and chemical 
actions. An impeller or highspeed 
pump and spray arm produce the 
water pressure. The force of the water 
scrubs the dishes with hot water and 
detergent solution, loosening soil and 
flushing it away. A heating element, 
normally energized throughout the 
cycle, maintains the temperature. 
Detergent is added automatically 
during each wash period. 

Dishes usually are dried by the 
heating element that maintains water 
temperature. With the final rinse 
water pumped out, the element raises 
the temperature within the machine 
and the heated air absorbs moisture. 
Since the dishwater is vented to room 
air, air flow occurs within the ma- 
chine. Some machines have a small 


blower to increase air flow and speed 
drying action. 

Checking your machine. With the 
operating principles in mind, you can 
make sure you're getting al] the per- 
formance your dishwasher will deliv- 
er. In the process you can eliminate 
causes of many service calls. 

First, check the water temperature. 
Let the machine fill with water on a 
normal cycle. Then advance the timer 
by slowly turning its dial clockwise. 
This will pump out the machine and 
let it refill. With the second water fill 
in the tub, stop the machine, open the 
door, and insert a candy or meat ther- 
mometer in the water. Temperature 
need not exceed 160 degrees, but a 
temperature below 140 won't dissolve 
grease or detergent. 

Wipe your fingers across the lower 
front corners of your machine if it's 
a front-loader. A greasy black film 
indicates that water temperature is 
too low. If your water heater is set to 
a higher temperature than that being 
delivered to the dishwasher, remem- 
ber that a loss of one degree per foot 
of pipe is normal. 

For the second test, observe the 
amount of water fil. The exact 
amount varies among different mod- 
els of the same brand, but a good rule 
of thumb is that the water should 
reach the heating element. If it's low, 
be sure that you have adequate vol- 
ume at the inlet line, or at the faucet 
if you have a portable model. 

Filling a gallon container from the 
dishwasher supply shouldn't take 
longer than 30 seconds. Don't over- 
look the strainer in the faucet aerator 
or the one in the dishwasher's inlet 
valve. These may be restricted by for- 
eign particles or algae. 

Dishwashers use the 'timed-fill" 
method for getting water into the ma- 

Continued 
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Load it right so dishwasher can do best job. 
Don't nest one dish in or against another, 
or block the water flow with a large dish. 
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First checkpoint when a machine seems be- 
low par is water temperature. The magic 
number is 140 degrees. At lower tempera- 
tures washing action is greatly reduced. An 
ideal water temperature is 150 degrees. 


Second check is water level. Does water 
reach the heater? If not, suspect low pres- 
sure or restriction in line. Photo above 
shows older washer (type A) with an im- 
peller. Below is spray arm (type B). 
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Volt-ohmmeter checks can spot the serious problems 


Defective components were spotted bv the 
tests above. At left, resistance reading be- 
ween contacts in timer indicated a fault. 
High resistance in switch contacts drops 
vollage to component, soon permanently 
damages contact itself. At center, corroded 
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Volt-ohmmeter is essential piece of equip- 
ment for tracing malfunctions in any home 
appliance operated bv electricity. At the 
left above, one is being used to check for 
presence of voltage at the terminals to a 
limer motor, at the right for continuily 


terminals in interlock switch caused high 
resistance reading shown. Unlike the ''load," 
a switch should always show zero resis- 
lance. Switch contacts must be closed when 
tested. Switch plunger is being depressed 
with one hand in center photo while other 
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through an overflow switch after the re- 
moval of a lead to the suspect component. 
For home appliance repairs, better gel and 
learn to use one of these. For background 
information on this handv meter, and how 
to use it, see PS, Nov. 70, p. 110. 


Keep those air gaps in your dishwasher plumbing 


Plumbing codes require an air gap in 
the fill system of all dishwashers (see 
drawing on facing page). This is simply 
a gap, vented to room air, across which 
water must pass. |t is usually located 
where walter enters the machine. This 
eliminates the possibility of dishwasher 
water flowing back into the home water 
system. 

Air gaps are not always required in 
drain lines, but thev should be consid- 
ered in undercounter installations. 
They're preferred it the dishwasher is 
connected to a disposer. An air gap or 
siphon break in the drain system pre- 
vents reverse Ilow trom the sink waste 
line or disposer back into the dishwash- 
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er. А deck-mounted air gap—a Pre San 
2212 or equivalent—makes a neal instal- 
lation with minimum loss of counter 
space. Since the sink faucet is high in 
relation to portable dishwashers, the 
hose coupling itself serves as an air gap. 
Many dishwashers have a built-in drain 
loop to help prevent draining from the 
machine except when desired. Remem- 
ber this, for if you must remove the loop 
when servicing, vou must reinstall it 
properly. Locate it as high as the cabinet 
allows. Some undercounter models pro- 
vide a separate drain loop: this should 
also be installed as high as possible, even 
behind the counter-top backsplash, if 
possible, and securely fastened. 


hand holds probe. Cleaning contacts re- 
stored continuily to simple timer seen at 
right. Cover plate was removed to expose 
contact arms within timer. Probes are in 
position to permit a reading to be made 
through the suspect contacts. 


chine: any water-level switches are 
usually intended only to prevent 
overflow. Don’t attempt to adjust 
these to control water level. A cham- 
fered flow washer in the inlet valve 
regulates water pressure to approxi- 
mately 20 psi (pounds per square 
inch), acting quite effectively in the 
20 to 100 psi input range. 

Finally, check your detergent. 
Dishwasher detergent is a highly al- 
kaline compound formulated to loos- 
en all types of food soil, to keep suds- 
ing at a minimum, and to act as а | 
wetting agent. It is quite unstable 
compared to other household deter- 
sents and has a short shelf life-- about 
two weeks after the foil wrapper is 
broken. Watch for torn or cut outer 
wrappers when buying detergent. 
Close the pouring spout after using. 

If detergent becomes caked it prob- | 
ably has passed its useful life. То 
test it, try the “‘two-by-two” test— 
place two teaspoons in a glass of hot 
water (not under 140 degrees) and 
stir for two minutes. If a gritty resi- 
due remains, the detergent 15 not sat- 
isfactory. 

If you're not satisfied with the 
washing results, try another brand. 
Some brands work better in particu- 
lar water conditions than others. 
Never substitute detergent made for 
dishpan use. А washing-by-hand de- 
tergent is much too sudsy for your 
dishwasher (and dishwasher deter- 
gent much too strong in the dishpan). 

Your machine may also use a rinse 
conditioner such as Jet-Dry or Dish- 
Dri. One of these can be a big help 
in obtaining good washing results, 
especially in hard-water areas. Pri- 

Continued 


Mechanical operations: Phantom view of 
a typical modern dishwasher | illustrates 
common locations of major components. 
. The timer (1) is often located behind a 
bottom access panel under the tub, al- 
though in an accompanying photo you'll 
note a timer placed behind an access panel 
above the front-opening door. The timer is 
advanced to the beginning of various cycles 
by a pushbutton-actuated motor. 

The machine motor (2) drives a high-ca- 
pacity pump (3) that forces water jets from 
a revolving spray arm (4). The motor may 
revolve in only one direction, with a sole- 
noid-operated valve opening the drain line 
for the drain portion of the cycle; or it may 
revolve in one direction to wash, in the 
other to pump out water. Bidirectional mo- 
tors have four entering leads. 

A heater (5) maintains water temperature 
and usually provides heat drying. In addi- 
tion, many models have a small squirrel- 
cage blower under the access panel to force 
air through the tub during the dry cycle. At 
least one uses a separate air heater incor- 
porated in the air-inlet duct. 

The overflow switch (6) provides a safety 
shut-off for the inlet valve (7). This switch 
may be float or diaphragm type. A built-in 
air gap (8) is always a required safeguard to 
prevent siphoning of tub water back into 
the fresh-water line in case of a pressure 
drop. Relative position of the tub-bottom 
within the cabinet is indicated at (9). 

The door-latching lever (10) locks the 
door and activates the door safety switch 
(11), which controls all machine functions. 
A  water-temperature-sensing thermostat 
(12) controls timer motor during sanitizing 
rinse cycle only, stopping timer until heater 
has raised water to 150 degrees in most ma- 
chines. Detergent dispenser (13) releases 
detergent in each wash cycle, and wetting- 
agent dispenser (14) operates during final 
rinse. Components 11,13, 14; and-often 12 
are located within the door on most front 
loaders. | 

Electrical operations: The electrical cir- 
cuit shown by the broken-dash line is the 
neutral conductor, a grounded conductor 
which connects to each operating load in a 
110-volt appliance and which serves to 
complete the circuit back to the power 
supply. This is not to be confused with the 
bonding conductor, a grounded lead that 
bonds each component and the frame of an 
appliance to ground through the middle 
(round) prong of a polarized line cord. The 
bonding conductor is a safety device and is 
not a part of the electrical circuit, while 
the neutral is. A neutral line should not be 
fused, nor should it be broken by a switch 
at any time. 

The circuit drawn with a heavy line is the 
master circuit, providing the power supply 
from the AC plug, through the door safety 
switch (11) to the timer (1) from which it 
feeds all other operating circuits of the ma- 
chine. The door must be shut and locked 
before the machine will function. 

Circuit in dotted line is initiated from the 
timer (1) to operate machine motor (2). Re- 
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versible motors have four leads, usually 
with external relay. Direction of rotation 
of motor would be determined by the 
timer contacts. 

Heater (5) is controlled by timer contacts, 
usually operating during wash, rinse, and 
drying. In models with a sanitizing-rinse 
feature, the auxiliary circuit, also shown, 
places the water-temperature-sensing ther- 
mostat (12) in series with the timer motor. 
When the timer reaches the final rinse cycle, 
the timer motor stops until heater has 
raised temperature to a predetermined level 
(around 150 degrees). Heat rise is usually 
one to two degrees per minute. Prolonged 
delay is an indication that the water supply 
to machine is too cool. 

Timer energizes inlet valve (7) by way of 
the overflow switch (6), which must be 
closed to complete the circuit. Since water 
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flow rate through inlet valve is constant be- 
cause of action of flow washer, elapsed 
time of fill cycle determines the amount oí 
water that enters machine. Overflow switch 
shuts off inlet valve in the event of over- 
fill due to abnormally high water pressure 
(over 100 psi) or timer malfunction. 

Dispenser (13) is actuated by timer dur- 
ing wash cycle. Most dishwashers empty 
one side of dispenser when door is shut at 
beginning of wash, uncover other side when 
unlatching solenoid is energized by timer 
during second wash period. Such dispensers 
are "one-shot" dispensers—they must be 
filled as a part of your routine for starting 
dishwasher. 

Wetting-agent dispenser (14) is energized 
by timer during final rinse, injects only а 
few drops when energized. Storage reser- 
voir holds three to six months' supply. 
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The stages in a typical dishwashing cycle 


A typical washing cycle includes the 
following stages (the figures show the 
approximate time the average machine 
devotes to each stage): 

First wash. Removes loose, heavy soil 
deposits. 8 minutes. 

Pumping. 1 minute. 

Second wash. Fresh charge ot water 
and detergent removes anything left 
from first wash. ТО minutes, 

Pumping. 1 minute. 

First rinse. Flushes detergent irom 
dishes and tub. 2 minutes. 

Pumping. 1 minute. 

Second rinse. Flushes any remaining 
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Pump is uncovered in the washer shown 
above by lifting the spray arm and remov- 
ing the guard that protects the impeller. 
Both removed components can be seen in 
foreground. Pump assembly seen in photo 
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High-speed pump used on newer (Type-B) 
washers mounts directly on main motor 
shaft. In photo above, the diffuser is re- 
moved to uncover the pump's upper im- 
peller. In photo at right, you see that Whirl- 
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detergent, prepares dishes for drying. 
Sanitizing cycle takes over during this 
rinse if machine is so equipped and/or 
selected, raising the water temperature 
to destroy bacteria. Wetting agent is in- 
troduced near the end of this rinsing 
period to reduce spotting as the dishes 
dry. 2 minutes. 

Pumping. 1 minute. 

Drying. Heater(s) energized alter all 
water is pumped from tub, raising the 
air temperature and, in some models, 
forcing air across the dishes with a blow- 
er. Air absorbs moisture and is vented 
into the room. 18 minutes. 


he mechanical parts inside 
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at right, above, is typical of those found 
in older (type-A) dishwashers. Motor is 
mounted to pump housing and seal plate. 
Impeller threads onto motor shaft and 
pump cover bolts to the pump housing. 
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pool washer has a spray arm for upper rack 
as well as one below. A jet of water from 
pump in bottom strikes center of upper 
arm, causing arm to rotate and jet water 
from holes in its upper surface. 
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marily wetting agents, they reduce 
water surface tension, allowing the 
water to flow off the dishes. 

This reduces mineral staining and 
spotting. Most additive dispensers, 
injecting a few drops during the final 
rinse, hold about three months' sup- 
ply. Check the level periodically. If 
your machine has no dispenser, addi- 
tives are available in cake form for 
suspending from the basket. "This 
works well. 

When your machine meets all of 
the simple tests just outlined, you 
can be sure that you must look deeper 
for any trouble that develops. 

Understanding the washer. Mechan- 
ical components usually are mounted 
directly to the motor shaft. In older 
units, which I will refer to as type-A 
washers, an open impeller spins in the 
sump of the tub, throwing water 
against the dishes with great force. 
In these units the main motor turns 
in one direction only, and the pump 
is often powered by a smaller motor. 
Some models eliminate the pump, and 
use a solenoid-operated dump valve 
to empty the water into the dram by 
gravity flow. 

Troubleshooting motors. First, look 
at the bell housing on the motor and 
determine whether it has a manual- 
reset protector—on type-A machines, 
many do. Push the reset button and 
listen. No hum or noise at all? Check 
for voltage at the motor terminals 
with a volt-ohmmeter (VOM). A 
short, relatively loud hum (less than 
four seconds) followed by the over- 
load protector kicking out indicates 
that both running and starting wind- 
ings are being energized; check for 
foreign objects jamming the impeller, 
or stuck motor bearings. 

If it hums or buzzes for a longer 
period, chances are that the run wind- 
ing only is being energized; check the 
motor centrifugal switch. Problems 
in this area require removal and dis- 
assembly of the motor. It’s best to 
let a motor-repair shop replace the 
switch; it must often be fabricated to 
fit the motor. 

The impeller itself is critical on 
type-A machines. Chips and breaks 
on the leading edge cause erratic 
spray patterns and greatly reduce 
washing efficiency. Damage to im- 
pellers is caused by foreign objects, 
primarily silverware, dropping into 
the sump. If confronted with this 
problem, inspect the silverware bas- 


Filters and strainers in most dishwashers 
have a double function. They guard the 
pump, and they help prevent food particles 
irom resettling on washed dishes. At far 
left, a Whirlpool filter is easily inspected. It 
is largely self-cleaning. 


The door of a dishwasher holds many op- 
erating components. The outer panel is 
easily removed for access. In Whirlpool at 
near left, timer and selector switch were 
found in the upper panel, rinse-additive 
and detergent units below. 


ket and be certain the machine is be- 
ing loaded according to instructions. 

The shaded-pole motor that powers 
the pump on type-A dishwashers is 
a rugged device. If water doesn't 
pump out, check to see that the pump 
is turning freely; you can often tell 
by turning the motor shaft with long- 
nose pliers. If it's binding, disassem- 
ble the pump and inspect for foreign 
objects. 

A strainer, usually in the bottom of 
the tub, protects the pump. It's a 
compromise, however; its openings 
must be large enough to allow soft 
food deposits to pass and be flushed 
away, but small enough to stop bits 
of bone, glass, olive pits, etc. The 
problem lies in small pieces of hard 
material. Check the strainer carefully 
—it’s a tough feeling when you reas- 
semble the pump only to hear the 
"chunk" of another object lodging 
against the impeller. 

If the pump turns freely, check the 
pump motor for continuity with your 
volt-ohmmeter. If okay, you may 
find that timer contacts aren't sup- 
plying voltage to the motor. 

The new breed. You'll recognize а 
type-B machine by the absence of an 
open impeller at bottom of the tub. 
In its place will be a stainless-steel 
or plastic spray arm, perforated with 
water-jet nozzles. 

Water is directed from а high- 
speed, high-efficiency pump into the 
spray arm, making it revolve and di- 
rect its water jets to every inch of the 
tub Some deluxe models use two 
arms or a spray tube and revolving 
rack to accomplish two-level washing. 
The motor turns in one direction to 
force water through the spray arms, 
and reverses to force it out the drain. 

Checkout procedure for the motor 
is much like that for type-A washers, 
except that there is only one motor 
and there may be a current-operated 
relay rather than a centrifugal start- 
ing switch. It also may be reversible, 
and if this 1s the case, there will be 
four motor leads. 

One lead is common to both wind- 
ings, one energizes the running wind- 
ing, and the other two energize the 
starting winding. Only one starting 
lead is energized at a given time, for 
this determines the direction of motor 
rotation. Check the color-coding of 
these leads before disconnecting for 
testing, and be sure they are recon- 
nected in the same manner. 

Repairing the high-speed pump. The 
pump assembly is mounted directly 
to the motor shaft. It often consists 
of two impellers—the upper one, the 
wash impeller; the lower one, the 
drain impeller. In many machines the 
lower impeller also circulates water 
to the upper spray arm or spray tube 

Continued 


Your Quick-Check Chart for Automatic Dishwashers 
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| Filter screen clogged 


Remedy 


Remove and clean with toothbrush 
Remove screen on faucet aerator 
(portable) 


Test with VOM—replace if open 
| Test with VOM—adjust or replace 


Water will not 
enter machine 


Inlet-valve solenoid open 


Interlock switch on door 
not making contact 


Overflow switch jammed 
or open 


| Adjust or replace 


Foreign particles in Remove and clean 


inlet valve 


Water will not shut off 


Test with VOM— replace if grounded 
Repair or replace timer as necessary 


Inlet-valve solenoid grounded 


Timer contacts stuck 


Inspect and clear, check for damage 
Check for cause and reset 
Repair or replace as necessary 


Motor will not run Impeller or pump jammed 


Manual overload kicked out 


Centrifugal switch or 
relay out 


Shorted or open motor 
windings 


Replace motor 


Type-B machines, see Repair inoperative motor as indicated 


inoperative motor (above) 


Water will not 
pump out 


Strainer clogged (Type A) Remove and clean 


Line or passageway 
restricted 


Inspect and clear 


| Impeller sheared or loose Repair or replace as necessary 
Impeller jammed 
Pump motor inoperative 


Mo voltage to pump motor 


Remove foreign object 
Test with VOM-— repair or replace 
Test timer and connecting wiring 


Test with МОМ —replace if open 
| Check stat with VOM, check water temp. 
Inspect and lubricate with care 


Timer will not advance | Open windings in timer motor | 


| "Sanitize'" thermostat open 


Timer binding 


Water too cool Supply should be minimum of 140° 


Insufficient water charge 


Food particles left 
on glassware 


should reach element 


Inspect for binding and repair—may be 
caused by utensil protruding 
through rack 


Fill cups full 


| Spray arm(s) not revolving 


Insufficient detergent 


Supply should be minimum of 140° 
Check with VOM —replace if open 
Inspect for binding, test with VOM 


Water too cool 
| Heating element open 
Blower motor inoperative 
(if so equipped) 
Wetting-agent dispenser 
empty 


Dishes not drying 
properly 


Refill—if not equipped, purchase solid 
type wetting agent available 
at markets 


At end of cycle, open door a crack for 
5 minutes before removing dishes 


Condensation 


Inspect and adjust as necessary 
Check and repair 

| Check detergent and water temperature 
Inspect and replace if necessary 
Inspect and replace if necessary 


Improper door adjustment 
Hoses crimped or loose 


Leaking 


| Sudsing 

Split spray arm 

Gasket torn or hardened 
Leak in tub 

Machine not level 


Repair with epoxy 
Check and level as necessary 


Air gap splashes Check for loose hoses or misalignment 


or overflows 


Foreign object in pump Inspect and remove object 


or impeller 


Excessive noise 


Improper loading Check for utensils striking arm or tub 


Loose sheet metal Locate and tighten loose panel 
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Washed dishes are dried by a duct-mounted 
heater and blower on the KitchenAid 
shown above, Position of heater in duct is 
indicated. Some KitchenAid models use a 


when the motor is turning in the 
"wash" direction. 

Keep these tips in mind when ser- 
vicing the type-B pump. The impel- 
ler is often made of aluminum. Elec- 
trolytic action may have frozen it to 
the steel motor shaft. If so, apply a 
few drops of penetrating oil to the top 
of the impeller; then drill a series of 
l4 holes around the base of the im- 
peller to (but not into) the motor 
shaft. A few light taps of a hammer 
should now loosen the tightest grip. 
Go easy with the hammer-— don't risk 
bending the motor shaft. 

Look closely for small brass wash- 
ers used to shim impellers for proper 
clearance and retain these for use 
with a new impeller. Many firms fur- 
nish shims and an alignment gauge 
with each replacement impeller. 

If an impeller is sheared, count the 
blades on the replacement and be sure 
that all pieces of the old one are re- 
covered from the lines and pump. 
housing. Any piece remaining may 
return to the pump and damage the 
new assembly. It's also a good prac- 
tice to replace the pump seal when 
changing an impeller. Normally a 
spring loaded, carbon-faced seal, it's 
cheap insurance against leaks near 
the motor. 

Finally, don't attempt to override 
the door safety switch to “see” if the 
pump is operating; you wouldn't be- 
lieve that you could be so wet so fast. 
Clear-plastic doors and lids are used 
to study spray patterns in dishwash- 
ers; the water action is incredible. 

Locating leaks. The secret here is to 
get where the action is. Remove pan- 
els to expose every possible portion 
of the equipment and pinpoint the 
source while it's happening. Look 
closely around the area of the siphon 
break where the water enters the tub, 
and around the inlet valve, pump 
housing, and seal area. 
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Two types of heaters circulate air to dry the clean dishes 


dual-element water heater with two termi- 
nals (center photo). The calrod heater 
shown in photo at right is similar to that 
used on most machines. The heater is ener- 


Inspect hoses and clamps. Check 
the door carefully—most front-loaders 
incorporate a dam in the door which 
may spill over if improper heavy-sud- 
sing detergents are used or if a spray 
arm develops a split or leak. Check 
all gaskets. If hardened or torn, re- 
place them. 

Water doesn't shut off? Suspect 
the inlet valve (if it continues to flow 
into the machine when the power is 
shut off or the plug is pulled, your 
suspicions are confirmed). 'The sin- 
gle-port valve (for hot water only) 
probably has foreign particles in the 
bleed ports of the diaphragm. Dis- 
assembling and cleaning, with partic- 
ular attention to the filter screen, 
should eliminate the problem. 

Timers and “sanitizing” rinse. The 
dishwasher timer is similar to that on 
an automatic clothes washer (except 
for the sanitizing feature on some 
models). At a predetermined point, 
usually in the final rinse, contacts 
within the timer open and interrupt 
power flow to the timer motor. A 
thermostat outside the tub or in the 
door senses the water temperature. 

When temperature is approximate- 
ly 150 degrees, the thermostat con- 
tacts close and again supply power 
to the timer motor. Often a light is 
incorporated in the circuit to signal 
when the timer is not advancing be- 
cause water is being heated. 

Don’t assume that the sanitizing 
feature compensates for low-water 
temperature. This heating occurs 
after the wash water and detergent 
solution have done their job. A long 
delay period can in fact indicate that 
the water supply is too cool for good 
dishwashing. Most dishwater heaters 
raise water temperature only one or 
two degrees per minute, depending 
on heater size and voltage. A 30-min- 
ute delay could indicate that water 
entered the machine at only 120 de- 


WATER HEATER (ENCLOSED TYPE) 


li AIR HEATER (OPEN TYPE) 


gized throughout cycle in most cases, serv- 
ing to maintain water temperature and dry 
the dishes. Note the differences in this pho- 
to between calrod and open-type heaters. 


grees, much too cool for proper wash- 
ing. On the other hand, a slight de- 
lay or no delay at all means that the 
water temperature is well above min- 
imum requirements. 

lhere is some misconception re- 
garding the term “sanitized.”  Ac- 
cording to public health standards, it 
means that less than 100 colonies of 
bacteria per dish can be recovered. 
Dishes are not sterilized (ай micro- 
organisms destroyed), but it's the 
next best thing. 

'"Washability." This is a dishwash- 
er term with many connotations. 
From time to time washing problems 
may arise with certain dishes or ta- 
bleware, or with certain other extern- 
al factors. They are almost always 
due to area problems—water hard- 
ness, mineral content, etc. (See 
chart.) 

Helpful hints. Don't wash dishes 
during peak periods of hot-water use. 
Clothes-washing and shower demands 
can reduce temperature of incoming 
water. If you want to store used 
dishes in the machine and run the 
washer once a day, fine—but don't 
hold them longer than one day before 
washing. When loading large plat- 
ters, keep them away from the deter- 
gent dispenser; they can obstruct 
water flow to the dispenser cups, and 
detergent must wash out easily as 
soon as the compartments open. 

Use your VOM to be sure line volt- 
age is within the 10 percent tolerance 
required for appliances. 'Test with 
washer in operation. A heating ele- 
ment rated at 1,000 watts at 125 volts 
delivers only 625 watts at 100 volts. 

You may now have the impression 
that your automatic dishwasher is in- 
fluenced by so many factors that you 
can't expect satisfactory performance. 
It isn't so. Just meet its few simple 
demands and it will be a faithful 
servant for many years. 


Dynalens system here couples a Nikon F with motor drive, a 
1,000mm Nikkor lens, and the Dynalens image stabilizer. You can 
easily shoot sharp, hand-held photos with this rig. 


How it beats the shakes 


Fluid enclosed in à 
bellows. between FLUID 
two glass plates 
forms a liquid lens. 
Gyroscopic sensors 
detect and measure 
camera movement, 
send electrical sig- 
nals that program 
liquid lens to prism 
angle required to FLUO LEMS 
keep image fO- кто PRISM 
cused at 1 rather 

than shifting to 2. 
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TRANSPARENT PLATES 
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It's a cinch to assemble: Just snap together 
the male and female fittings. Ridges lock in 


under the T-shaped plate of the female fit- 
ting ‘center). Want to take il apart? Just use 


Liquid Lens 
Takes the Shakes 
Out of Pictures 


Jiggle your camera during an exposure and you get a 
fuzzy picture? This photographic axiom no longer holds 
true. There's an optical system that so effectively takes 
the shakes out of shaky pictures that you can use it to 
shoot sharp hand-held photos with long lenses at low 
shutter speeds. You can even shoot from the deck of a 
pitching ship, or out the door of a gyrating helicopter— 
you'll still get crisp, clear images. 

The system—Dynalens, made by Dynasciences Corp., 
Bluebell, Pa.—is applicable to all types of photography: 
motion picture, still work, and TV. Yes, it's expensive 
—$8,500 for the system shown at left. —Paul Wahl 


Pere 


Compensated image, above right, is far sharper than uncompen- 
sated image, above left. Both were shot from a moving helicopter 
with a 35mm SLR at 1/60 second. Lens was a 400mm. 


Assembly’s a Snap 
with New Locking Clips 


Ever build a cabinet and later have to take it apart to 
set it up elsewhere? Now you can build it and knock it 
down without having to fuss with nails. New K-D 
(knockdown) Snap Fast Clips come in two parts. Just 
screw them on and snap them together. They lock in 
tightly. The T-shaped plate on the female fitting is flex- 
ible for easy disassembly. 

The clips come in many sizes and shapes—including 
flat instead of right angle, hinged for doors, and rounded 
for legs. Projects? How about the box table at left? With 
hinges on top, it'll double as a storage cabinet or toy box. 
The clips cost 39 cents to $1. From Ajax Hardware 
Corp., 825 S. Ajax Ave., City of Industry, Calif. 91747— 
Doug Garr 
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a screwdriver or other pry device to lift 
the T plate (right). 
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FOUR QUICK AND EASY IDEAS 


DETAIL OF 
LAP JOINT 


Photo Coasters 


Make this set of man-sized coasters 
and you'll protect your furniture 
while you display your favorite pho- 
tos. For storage, the entire set stacks 
neatly inside a five-inch cube that 
doubles as a contemporary accent 
~- plece. 
me F Both coasters and cube are made 

| from clear half-inch pine. Use lap 
| joints at cube corners, and assemble 
| with glue. Rout the bottom of the 
5" cube VL," by 14” for a floating look. 

| After assembly, spray cube and 
| coasters with two coats of black paint. 


|| BENIN 
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Set of 10 coasters stacks neatly inside а 
tive-inch cube for storage. 


үм CUBE 5"SQ.~ MI Paint dry? Next, trim your photos to 

COASTER 3 % SQ. || Le size, then soak them in water and blot 
(MAKE 10) , dry. Brush white glue on the backs of 
STOCK: the prints and press. them firmly in 

[А], 6" PINE^ place. Let dry overnight, then spray 

coasters with two coats of varnish to 


protect them against damage from 
liquids. — Robert Wortham 


(4 SIDES) 
Mod Mini-Candelabra 
i | | CANDLESTICKS: yo DIAM. FOR 
Scraps of fine cabinet wood are too valuable to throw | la SQ. VARIOUS HEIGHTS SLIM TAPER 
away, too bothersome to keep around. I designed this FROM 15° TO З" | 


miniature candelabra just to use a few such scraps of 
rosewood cluttering up my shop. 

The sketch at right shows the dimensions for the 
piece I built, but you can easily modify the design to 
make use of any scraps you have on hand. Assembly 1s 
easy but make a full-size layout on paper as a guide to 
assure squareness during glue-up. Use epoxy at the 
egg-crate joints; it won't shrink and can fill in any 
voids if the joints fit loosely. Finish? An oil or pene- 
trating resin gives rosewood, or any cabinet wood, a 
deep natural glow.— David Warren 


E 


Ьа 
Miniature candelabra takes five slim candles. The three candle 
holders at joints add rigidity to design when glued in place 
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OR YOUR HOME 


Measure frame molding along edge of 
clock, miter cut to size and assemble. If 
clock has a crystal, remove and discard it. 


Cut velvet or felt to cover outer portion of 


clock face, glue fabric in place. Make cir- 
cular cut carefully with sharp scissors. 


Make shims of pine to fill spaces between 
clock edges and frame recess, if necessary. 
Then secure clock with two wood strips. 


tube 


Measure gold trim to make complete circle 
around the clock face. Fasten in place with 
closely spaced beads of white glue. 


Low-Cost High-Style Ottoman 


Looking for a weekend furniture 
project that will keep you busy but 
not broke? 'This contemporary otto- 
man requires no special tools or skills 
and costs only about 10 bucks. 

Round banister stock serves for 
legs and handles; strips of 1" pine 
make up the cushion tray. Crossbars 
support the cushion, giving it a flex- 


HANDLES FIT 
DOWN ON TOP 
TWO SCREWS OF FOAM 
THROUGH FRAME m 
INTO LEG гих 5° STOCK 


1" L BRACKETS (12) 


| 30), OR TOFIT FOAM 


| 147 DIAM. BANNISTER 


ible feel. Dimensions of the tray de- 
pend on the size of your foam cushion, 
so cut and cover the foam first. I used 
а 30"-by-15" blank. 

Pull the material tightly around 
the foam and sew a seam down the 
center of the bottom. Fold ends down 
and around the end of the foam and 
tack in place with a few stitches. 


Simple lines and sim- 
ple construction make 
the ottoman an excel- 
lent weekend project. 


GLUE AND NAIL 


T 
| 


Frame Clock 


А quick job of facelifting can turn 
an ordinary wall clock into a bold 
classic design that makes a fine gift, 
or a keepsake for your own use. 

The supplies you'll need to make a 
frame clock are few and easy to get. 
Start with a square electric clock—one 
with a good face. I used a GE #1425 
G, about $5 in department stores. 
Next, pick out a bold picture frame 
molding. At a fabric store pick up a 
piece of velvet or felt large enough to 
cover the clock face. Finally, get a 
strip of decorative gold trim from a 
drapery shop. About 14 inches should 
do. Got everything together? Follow 
the step-by-step photos at left for as- 
sembly.— Bill Sill 


Now build the cushion frame 
around the foam. Position the cross- 
bars in the frame !5" from the top, 
fasten with screws and 1" L brackets. 
Cut and assemble the leg-handles. 
Position so that handles rest on the 
foam. Fasten assemblies in place with 
screws from inside the frame, a pair 
at each point.—W. J. Hawkins 
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INTERNAL 
MECHANICAL 
PARTS 


Small engines like this produce most noise 
from sources shown. They also work at 
a much higher proportion of their total 


power capability, and are without benefit of 
water-cooled jackets, which quiet your car 
engine. But even so, engines such as snow- 


Engineers are making progress, but silencing motorcycles, 
snowmobiles, mowers, and chain saws is surprisingly tricky 


By E. F. LINDSLEY / PS Midwest Editor 


Tax about small-engine noise today 
and youll have to raise your voice 
to be heard above your neighbor's 
mower, tractor, snowmobile, or chain 
saw. 'These little power plants have 
become so much a part of our life 
that most of us can't remember how 
we lived without them. But couldn't 
the awful racket they make be quieted 
by better mufflers? There are no easy 
answers. 

I recently visited engine and out- 
door-power-equipment manufacturers 
and talked to environmental special- 
ists and research engineers to find out 
where they now stand on noise-reduc- 
tion efforts and what we can hope 
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for in the not-too-distant future. 

All of them are increasing their ef- 
forts to make their products quieter, 
spurred on by an increasing body 
of new laws and the public outcry 
against noise pollution. 

A Chicago noise ordinance, the 
toughest in the U.S., became effective 
last July 1. It specifies noise levels, 
generally measured in A-scale deci- 
bels (dbA) at 50 feet, for industrial 
and recreational engine-driven equip- 
ment. Other cities and states have 
either passed or considered such laws, 
or are waiting to see if a nation-wide, 
federal noise standard might not be 
a better way. 


Can We Quiet Those 


COOLING FAN 
^ DRIVE BELT 


- К —————— EXHAUST 
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mobile power plant above will produce no 
more than 82 dbA by 1973. By comparison, 
an accelerating car reaches 85 dbA. 


If cutting down noise were just a 
matter of clamping a better muffler 
on the exhaust pipe, a simple muffler 
law would suffice, and all the techni- 
cal problems could be forgotten. 

But mufíling isn't enough. Taylor 
Products Div. (muffler builders) of 
Tecumseh Products Co., the latter 
one of the largest builders of small 
engines, brings it all down to earth 
with some sound readings taken ac- 
cording to Chicago ordinance stand- 
ards. First, for a 3.5-hp rotary, walk- 
behind mower: 

Noise at 3,225 rpm 68.0 dbA 

Without metal shroud 67.0 dbA 

With exhaust isolated 65.3 dbA 
In short, even with engine exhaust 
acoustically isolated by being con- 
ducted through soundproof piping to 
a discharge beyond the sound pick- 
up, the mower was hardly quiet. 

Or, repeating the same test on a 
12-hp garden tractor without attach- 
ments: 
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How they stack up: Comparative noise lev- 
els of the most commonly used power 
plants are shown in relation to federal limits 


Noise at 3,500 rpm 76.0 dbA 

Without shrouds, covers, 

guards, fenders, etc. 72.5 dbA 

With exhaust isolated 72.0 dbA 
Here, on a larger machine, exhaust 
noise was even less of a factor. 

Don’t try to add and subtract db 
values as you would dollars and cents. 
The dbA scale is logarithmic, so a 
modest-sounding reduction of just a 
few db can indicate a large reduction 
in sound-pressure level. 

Another builder of small four-stroke 
engines closely matches the above re- 
sults with an eight-hp riding mower 
using today’s standard muffler. Total 
reading, without mower blades, is 
76.5 dbA; 72 dbA with an optional 
extra-cost muffler; and 71 dbA with 
a perfect muffler (isolation). 

What do noise numbers mean? 

9 Decibels, A scale at 50 feet, is 
basically a selection of frequencies to 
which the human ear responds most 
acutely, measured at a distance fairly 


set by Walsh-Healy industrial-noise law. 
Also given are new limits set by Chicago, 
Ill., and goals of the National Industrial Pol- 


representative of a mower, cycle, or 
other noise source passing by. Gener- 
ally, this may be considered annoy- 
ance nolse—not necessarily harmful. 

e Noise readings at "'operator's 

ar," possibly harmful. Here, a sound 
pickup is mounted in the approximate 
location of the operator's ear, or at a 
standardized point such as eight feet 
from the noise source in a boat. 

Harmful hearing effects. Noise of 
sufficient intensity and duration can 
cause temporary or permanent loss. 
Moreover, an operator bombarded by 
noise may be dangerously disoriented 
or fatigued. A driver may be unable 
to hear warning horns or other traffic; 
a chain-saw user might not hear a 
branch crashing down. 

In general, this is an industrial 
problem and is being handled by fed- 
eral] regulations aimed primarily at 
workers subjected to noise on a daily 
basis. In such cases as racing snow- 
mobiles, outboards, or motorcycles, 
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lution Control Council for a decade from 
now. Based on information from Cushman 
Div., Outboard Marine Corp. 


ear damage is possible but is usually 
limited by the short duration of a 
driver's exposure. 

If quieting the exhaust won't quiet 
the engine, then where does the noise 
come from? 

Light weight and high output are 
basic to outdoor power, be it a fast- 
skimming outboard boat, a snowmo- 
bile, a chain saw, or a lawn tractor. 
The outboard is probably the best 
example of real success in quieting 
from earlier years, but outboards have 
the advantage of a noise-blocking wa- 
ter jacket and underwater exhaust. 
Even so, it took snug, soundproof 
covers to really quiet the outboard. 

Your passenger car, with its tre- 
mendously heavy, water- jacketed, 
cast-iron engine, cannot be compared 
with a 50-pound, air-cooled engine 
working at a much higher load factor. 
Your conventional American car en- 
gine, at 60-mph cruise, is loafing 

Continued 


JANUARY 1972 | 109 


along, bundled under a fairly tight, 
separate engine compartment, and 
dampened by about 2,000 pounds of 
steel, rubber, and upholstery. 

The price of efficiency. Your mower 
or snowmobile engine works at a 
much higher proportion of its total 
power capability, and is exposed to 
air for cooling and mounted on a rela- 
tively light substructure. Clearly, if 
you cared to buy a snowmobile or 
mower with a water-cooled cast-iron 
engine, four times larger than needed, 
with a ton of steel around it, you 
could enjoy the comparative quiet of 
a car. 

Facing facts in the real world of 
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echoes and vibrations—are used by sound 
engineers to isolate noise sources. This 
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Sound produced by new 65-hp Mercury 
outboard, studied here by author Lindsley, 
was designed with the help of anechoic- 
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small engines, working to power light, 
nimble, inexpensive equipment, one 
major engine builder sums up the 
non-exhaust noise situation: 

€ Noise from the physical deflec- 
tion of the engine cylinder head and 
associated parts goes up as the third 
power of the engine bore. 

€ Engine noise with a perfect muf- 
fler would be cut only 25 percent. 

€ Even with the perfect muffler you 
couldn't meet the projected noise lev- 
els of the Chicago ordinance. 

The snowmobile makers, probably 
the most damned publicly, have also 
found that even effective muffling 
(not easy with two-stroke engines) 
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tion from each source in the engine, run- 
ning gear, and vehicle vibrations. 
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chamber analyses. Result: a substantially re- 
duced noise level. A big assist comes from 
soundproofing water jacket for cooling. 


solves only one problem. 'T'here's still 
intake noise, for example. 

The rapid, pulsating induction of 
air through the carburetor and the 
kickback noise from the crankcase are 
very audible. Mercury and Outboard 
Marine use reed valves partly to 
dampen this noise. So the next step 
is more-complex air cleaners. Tests 
by the National Research Council of 
Canada show that this is helpful. 

Quiet? Not yet. When intake and 
exhaust are both blanketed, noise i 
reduced, but not spectacularly. George 
Gowing of Bombardier Engineerin 
in discussing a snowmobile magi 
apart from the machine, says the pic- 
ture can be: engine mechanical noise 
80 db, muffler 80 db, and intake al 
80 db—for an overall noise level o 
85 db. He points out that eliminating 
both exhaust noise and intake noise 
would still leave 80 dbA at 50 feet. 

Even if you wrapped the engine in 
a soundproof housing and silenced the 
exhaust and air intake, there are still 
other formidable noise sources, say 
Dave Phillips, chief engineer at Bc 
lens. ‘These include: 

e Noise from structures such ¢ 
hoods, fenders, mower decks. 

€ Noise from driven tools—mowe, 
blades, snow augers, tillers. 

е Drive noise from chains, gears, 
pulleys, shafts, hydraulic pumps. 

Some fascinating figures. Bolens en- 
gineers have gathered data showin: 
biomechanical sensitivities of the ht. 
man body, thresholds of perceptio 
and discomfort from varying displace 
ments, planes, amplitudes, and f 
quencies, and how they all “сим, 
power-equipment vibrations. t 

Suffice it to say that single-cylinc 
engines, especially noncounterk. 
anced drive shafts and other rot: ^ 
parts, are inherently capable of « ка 
ing noise and discomfort, A “® 
machine may be driven by an ыр 
silent electric motor and still ~ 
the acceptable noise levels. 'T'hr; hat 
ways, of course, to minimize tK та а 

e Limit displacement velocit& ' 

e Hold close balance toleran 
all rotating parts. 

е Change ratios so rotating pan 
are below or above unfavorable ar 

e Isolate vibration sources by f 
ible mounts and spacers. 

€ Use counterbalanced or two-cy 
Inder engines. 

The cost of noise reduction will 
come out of your pocket when yo 
buy a new mower, tractor, or snov 
mobile. Right now, major manufac 
turers peg the price boost at 10 to 30 
percent over the equivalent machine 
with current noise levels. Moreover, 
noise reduction will increase compli- 
cation, make service more costly and 
less convenient, and probably increase 
weight and bulk. "H 
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as many smokers as KGDL Filter Kings. 
Come all the way up to KQDL. 


18 mg. "tar," 1.4 mg. nicotine 
ay. per cigarette, FIC Report Aug. 71. 


Don't play winter roulette. Know the condition of your 
battery, before it's too late, with this— 


By RONALD M. BENREY 


Coa weather is with us, and Jack 
Frost usually finds a way to boggle 
some automotive part at just the mo- 
ment you need your car most. Your 
storage battery is one of the most 
common cold-weather victims. A slow 
grinding start, a familiar clicking un- 
der the hood, or that deafening si- 
lence as you turn the key is your 
battery telling you it's in trouble. 
Generally, however, your battery 
doesn't go dead all at once. It's a 
relatively slow process in which the 
cold weather just acts as a catalyst. 
And here's where the tester comes in. 
What will it do for you? Perform- 
ing this quick, but highly accurate, 
voltage test on your battery every so 
often during the winter months can 
tell you a great deal about the status 
of your battery and how good your 
chances are for a quick start in the 
morning. 
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Battery Tester for Your Car 


The test is used to indicate the 
condition of the positive and negative 
plates inside the cell. 

It would be impossible, however, 
to run an individual cell test on your 
car battery, since there is no access 
to the individual cell terminals on 
modern batteries. But, it is possible 
to do a kind of “back-to-back” cell 
test—between the electrolytes of ad- 
jacent cells. 

This test simultaneously monitors 
the condition of the positive plate in 
one cell, and the negative plate in 
the adjacent cell. By taking а string 
of adjacent cell readings and com- 
paring the results, you'll find that 
any weakness of your battery will be 
quickly apparent. 

The battery tester is designed to 
perform such a test. It is a simple 
—but very accurate—potentiometric- 
type voltmeter that will measure 
the voltage between two cadmium 
electrodes that are dipped into the 
electrolytes of adjacent cells in any 
lead-acid battery. You can read the 


voltage with a resolution of 1/100 vo 

Use it faithfully, and the devi 
will quickly point out inconsisten 
within the battery that indicate 
ing failure, or at the least, redu 
performance. And, it will help 
to determine whether a battery 
has been badly serviced, or ab 
has been damaged. 

How it works. Cadmium me 
rods are difficult to come by, so ou 
tester uses cadmium-plated brass 
spacers as electrodes. These are 
readily available from electronics part 
houses. Do not substitute nickel- or 
zinc-plated hardware. 

The voltmeter is a bridge-type cir- 
cuit that is very accurate. It is cali- 
brated so that “0” on the vernier dial 
corresponds to an input of 1.5 volts 
DC, and the “100” reading equals 
2.5 volts DC. The vernier then cov- 
ers a linear range of one volt with 
100 scale dimensions—each step equal 
to 1/100 volt. 

When the electrodes are immersed 

Continued 


Evinrude Firepower ignition 
performs like a permanent tune-up. 


Firepower is the newest of all the 
electronic ignition systems. 


It delivers a high-intensity 40,000 
volt spark 400 times taster than 
conventional systems. Does it with- 
out breaker points and without wear- 
ing mechanical parts. 


Firepower uses new surface gap spark 
plugs with tough tungsten-alloy elec- 
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trodes that last far longer than or- 
dinary spark plugs. 


All this means quicker starting, faster 
acceleration, better trolling, and more 
consistent top speed. 


It also means your 1972 Evinrude 
motor with Firepower ignition will 
keep its original factory ignition tim- 
ing — almost indefinitely. 
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And it will retain its clean-burning 
combustion and remarkable fuel effi- 
ciency far longer. 


so long sparkless plugs! Evinrude 
Firepower ignition is here. Now. At 
your Evinrude dealer. 


Free color catalog. Send your name on a 
postcard to Evinrude Motors, 4038 N. 27th 
St, Milwaukee, Wis. 532176. 
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PROBE DE DETAIL 


in the electrolytes, the voltage be- 
tween them is applied to one side of 
the “zero center" meter movement. 
You then adjust potentiometer R1 
(by turning the vernier dial knob) 
until the voltage across its wiper bal- 
ances out the electrode voltage. When 
this happens, the meter needle rests 
at dead center. You then read the 
voltage off the vernier dial scale and 
add 1.5 to get the cadmium voltage. 
You should find most of your read- 
ings in the vicinity of two volts. 

Building it. The simple circuit fits 
neatly into the 5"-by-2"-by-3" alumi- 
num minibox specified. Mount the 
vernier dial on the faceplate as shown 
and center R1 just behind it on a 
scrap piece of aluminum. 

Cut the shaft to the proper length 
and pass it through the bushing hole 
into the rear of the vernier dial. Be- 


PARTS 


R1—1,000-ohm, linear-taper, carbon potentiom- 
R2—2,000-ohm, linear-taper, carbon potentiom- 
R3— 22009-0hm, linear-taper, carbon potentiom- 


R4— 1, 7000. ohm, 15м carbon resistor + 
R5—2,200-ohm, 15м carbon resistor 
R6—100-ohm precision resistor (see text) 
R7—200-ohm precision resistor (see text) 
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fore you tighten the bushing set- 
screw, turn the vernier to read “100” 
on the dial and turn the shaft of R1 
fully clockwise. This insures read- 
ings on the vernier in step with the 
turning of the potentiometer. 

Cement the two calibration po- 
tentiometers R2 and R3 in place with 
dabs of contact cement. Be careful 
that you get no cement inside the 
bodies. 

The test lead is a length of two- 
conductor cable terminated by a pair 
of colored (one red, one black) alli- 
gator clips. 

Make the cadmium electrodes by 
covering the cadmium-plated spacers 
with shrink-fit tubing. (This is a plas- 
tic tubing that shrinks to half its 
original diameter when heated.) In- 
sert each spacer in a short length of 

[Continued on page 117] 


LIST 


R8—300-ohm precision resistor (see text) 

M—zero center tuning meter (Lafayette 99 
F50346) 

S—SPST toggle switch 

Battery: 8.4-volt mercury battery (Mallory TR- 
164X or equal) 

Misc.: Aluminum 5"-by-2".by-3" minibox; 11%” 
vernier dial; alligator clips; cadmium-plated 
brass spacers (H. H. Smith 2104 or equal): 
1 " o.d. shrink-fit tubing 
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We've canvassed campers 


and theyre solidly against canvas 


If there's one thing most people 
dislike about camping, it's canvas. 
It can tear, shrink, fade and 
mildew. And be generally 
difficult to work with. That's why 
Apache developed Solid State 

... the camper that has every- 
thing. Except canvas. Instead, 
Apache has solid walls. 

solid roof and solid bedrooms, 
made of rugged ABS thermo- 
plastic. It’s the greatest thing to 
happen to folding camping 
trailers since Vesely Company 
pioneered the Apache back in 
1957. Solid State means more 
comfort, more protection, more 
years of useful trailer life. Inside 


ines ' 
Wheel discs are extra-cost accessories. 
there's solid beauty, with fully 
draped walls and a choice of two 
different interior color combina- 
tions. The price is right, 100... 
for the Mesa model. shown here, 
and seven other Solid State 
Apaches for 72. For the 

name of your nearest Apache 
dealer, check the Yellow Pages 
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under "Trailers- Camping and 
Travel.” Vesely Company, Box 420, 
Lapeer, Michigan 48446. œ : 


Wordless 
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tubing (flush on one end; with a 1/16" 
overhang on the other), then run a 
match or candle flame along the tub- 
ing's surface. 

This design makes the inside sur- 
face of the spacer the “active area" 
—the little lip formed by the 1/16” 
of tubing overhang serves as an in- 
sulator that keeps the spacers from 
touching the battery plates when they 
are dipped in the electrolyte. 

To connect the tester to the elec- 
trodes, simply clip the alligator clips 
to the flush-tubing ends of the spac- 
ers. 
To adapt the tester to monitor dif- 
ferent kinds of batteries, make sev- 
eral sets of electrodes—each using 
different-length spacers to fit the fill- 
er holes of various batteries. 

The calibration: For this, you’ll need 
the simple calibrator circuit shown in 
the schematic. Be sure that the three 
resistors are all one-percent-tolerance 
precision units, and that the two dry- 
cells are fresh. Calibration is a mul- 
tistep procedure: 

1) Connect the negative (black) 
alligator clip to point A on the cali- 
brator, and turn on the tester. 

2) Set R2 and R3 to midrotation. 

3) Connect the positive (red) al- 
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EDGEWORTH BLUE. 
Edgeworth Ready Rubbed is 
a blend of the finest 
Burleys grown, chunky cut 
for a cooler. longer smoke. 


NEW EDGEWORTH RED. 
A blend of Burlevs and 
Buttery Bright Flake. toned 

` for aroma by Latakia. 
Perique, and oriental leaf. 


Who says great pipe tobacco 


Battery Tester for Your Car 


[Continued from page 114] 


ligator clip to B on your calibrator. 

4) Set the vernier dial to zero. 

5) Adjust R2 to center the meter 
needle. 

6) Connect the positive clip (red) 
to point C on the calibrator. 

7) Set the vernier dial to 100. 

8) Adjust R3 to center the meter 
needle. 

9) Repeat steps 3 through 8 sev- 
eral times to perfect the calibration. 

Using the tester. It will read cad- 
mium voltages between adjacent elec- 
trolyte holes. The positive electrode 
(red clip) always goes in the hole 
nearer the positive terminal of the 
battery; the negative electrode (black 
clip) goes in the hole nearer the bat- 
tery's negative terminal. 

simply drop the electrodes in the 
holes so that the metal contacts the 
electrolyte. Don't let the alligator 
clips touch the solution, and be care- 
ful not to splash any electrolyte on 
your hands or face—it is a powerful 
acid. Rinse off the electrodes when 
you finish making a test. 

The voltage values you will read— 
five for a 12-volt battery; two for a 
six-volt unit—are related to the state 
of charge of the battery (whether it 
is being charged or discharged as you 
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NEW EDGEWORTH GREEN, 
A natural aromatic 
blend laced with exotic 
orchid bean flavor. 
Cavendish cut for coolness. 


epe tet C... E 
EWORTH GOLD. 
Unique Cavendish cut 
blend with caramel nut 
flavoring and a dressing 
of Algerian rose. 
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take a reading) as well as the con- 
dition of its plates. 

The important thing is that the 
readings you get be uniform, cell pair 
to cell pair. This is the mark of a 
good battery. When a battery begins 
to fail, it rarely goes all at once: One 
cell at a time begins to deteriorate. 

Reading differences greater than 
1/10-volt (10 vernier divisions) indi- 
cate trouble is brewing. 

I routinely test the batteries in my 
two family cars every three months. 
And I throw in an extra test any time 
I suspect that a battery may have 
been damaged by overcharging or 
lack of topping up. 
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NEW EDGEWORTH BROWN, 
A hearty blend lightly 
flavored with genuine 

hickory smoke, cut Cavendish 

for cooler smoking. 
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has to be imported at a fancy price? 


Introducing the new Edgeworth Family made in Richmond, Virginia. World famous quality - duty free. 


For free samples, send name and address to Edgeworth Family, Р.О. Box 3-AC, (8), Richmond, Va. 23217. Void where prohibited. 


BAES 
M wer 
HOUSE OF EDGEWORTH 
RICHMOND, VIRGINIA 


America's Largest Exporters of 5mok*ag Tobaccos. 
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Grab hold of a better future. 


Don't go on letting the good things in life 


pass you by. 


You can aim for a better life; and you can 


find it through ICS. 

Hundreds of thousands of 
men and women—like you— 
have done it. 

Sooner than you realize, 
you can qualify for better 
pay, promotion, recognition, 
doing a job you like to do. 
And win more of everything 
for yourself and your 
family—not only that bigger 
house and better car, but 
security, confidence, and 
satisfaction as well. 

Pick your route to these 
rewards from the ICS 
"Success List’’—266 better 
job programs. 


some reason the burners go out and 
can't be relit? The balloon would 
fall-but, Bob assured me, air ram- 
ming up into the balloon's throat 
would keep the balloon's descent at 
about the same rate as that of a man 
descending under a parachute. 

We level off. At 200 feet, we drift- 
ed along, looking for a landing spot. 
We passed over a trailer park and 
lots of houses. When people looked 
up we shouted down a “good morn- 
ing" and they waved and stood 
gaping, crook-necked, until we drift- 
ed from sight. We floated over a 
highway and near a field. The wind 
was too strong to land safely near 
the road, and we didn't pass over 
the field—so they might as well have 
been a thousand miles away. 

Ahead stood a wooded hill. Bob 
opened the blast valve and we float- 
ed majestically up and over. 'To our 
left we could now see an open space, 
some trees, and a town. Unfortunate- 
ly, we weren't headed that way. Then 
suddenly the wind changed and the 
open area was dead ahead. 

Bob pulled a line that opened the 
maneuvering vent—a slit high on the 
side of the balloon that can be opened 
to dump a volume of heated air, 
118 | POPULAR SCIENCE 
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You'll study at your own pace, as your 


time and ambitions allow, under the careful 


guidance of a skilled and experienced instructor. 


ICS has been America's “School of Success" 
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Getting High on Hot Air 


[Continued from page 89] 
which is immediately replaced by 
ambient air. The result is a loss of 
lift and an almost immediate descent. 

Yipes! We had descended a bit too 
much—and directly in our path was 
a 40-foot elm tree. I grabbed the 
edge of the gondola and held on. 

We slammed into the top of the 
tree and stopped! The balloon, how- 
ever, kept moving forward with its 
56,000 cubic feet of hot air. Abrupt- 
ly the basket was jerked free of the 
tree like a paper wad shot from a 
rubber band. We swung out ahead of 
the envelope and hit the ground, im- 
mediately bouncing up in the air. 
Drifting 20 feet, we hit again. 

'This time, Bob pulled a line open- 
ing the top of the balloon, spilling 
the air out. The balloon quickly col- 
lapsed, and there we were—standing 
in a little basket in the woods with 
a flattened nylon bag beside us. 

We walked into town, and found 
we were in Ludlow, Mass. A call to 
the airport brought Bob's truck over 
to pick up the balloon and us. We 
had landed about 20 miles from our 
starting point. Our total time in the 
air was one hour and 45 minutes- all 
of it under a bag of hot air. 

Why hot air instead of helium? 


for 80 years—and knows how 
to teach it! 

And when you complete 
your program, you'll have the 
diploma that means something 

in the business world—the 
one from ICS. It means so 
much, in fact, that 8500 
corporations across the U. S. 
and Canada come to ICS for 
employee training programs. 
The cost? Very little— 
a wise investment in security 


and happiness. The cost of 


most courses is about the 
same as a carton of cigarettes 
a week. 


Money. The cost of flying the 8-50 
for four hours is under $10. More 
than a thousand dollars’ worth of 
helium would be required for an 
equivalent gas-balloon flight. 

Set to go? Although flying a hot- 
air balloon is inexpensive, buying 
one isn't. Depending on the size of 
what you're eyeing, the price will 
run between $3,000 and $10,000! En- 
velope size ranges from 33,000 to 
105,000 cubic feet of air capacity. 
You can get a balloon that’ll carry 
only one person, or as many as four 
(including the pilot). 

The three major balloon makers 
are Raven Industries, Box 1007, 
Sioux Falls, S.D.; Piccard Balloons, 
Box 1902, Newport Beach, Calif; 
and Semco Balloons, Rt. 3, Box 678 
E., Coeur d'Alene, Idaho. 

The cheapest and easiest way to 
get high on hot air is to form a club. 
Buy the balloon as a group. Then 
attend an authorized balloon school 
to get your pilot's license. 

You can find out where the near- 
est school is located and obtain more 
information about ballooning, too, by 
writing to the Balloon Federation of 
America, Suite 610, 806 Fifteenth 
St. N.W., Washington, D.C. 


Just send the coupon, we'll send, 
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O Air Conditioning Maint. 

O Architecture 

O Arch Drawing & Design 

Г] Building Contractor 

O Carpenter- Builder 

Г] Carpentry & Millwork 

Cl Heating & Air Conditioning 
with Drawing 

O House Planning, Int. Design 

Г] Plumbing 

Cc Plumbing & Heating 

O Reading Arch Blueprints 

Г] Domestic-Commercial 


O Auto Месһагис 
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Mechanic 
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O Basic Management 
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O Welding Foreman 
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O Mechanical Engineering 
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O Principles of Hydraulic, 
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O Industrial Engineering 
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Telescoping | 
Three-Way Lamp 


Stand it on a table, hang it from the 
ceiling, or droop it from a wall, This 


IEEE is ко modern lamp goes anywhere to add a 
a PORCELAIN | soft glow of accent lighting to your 
Rs SOCKET —— 2-12" home, You make it from a telescop- 
<r TAO ME rar | ing antenna so it can adjust from 20 
P какыс t o3 to 40 inches in overall length. 
т EPOXIED AES Construction takes just a few hours 
ж Е" 3/16" HOLE and about $10 worth of parts. The de- 
2 sign is based on a multi-section trans- 
ج‎ ceiver antenna (about $2), a white 
К ке audio coiled cable (about $1.50), and 
NE TRANSCEIVER a five-inch, 25-watt Tovibulb. Turned 
К жы off, the bulb looks like a solid silver 
~ globe. Turned on, it gives a soft glow 
dm and reveals the elaborate filament in- 
* = COILED side. You can get one in silver 
= nc T" (at $5.60) or gold ($11), from Tovi 
= WOOD BASE and Perkins, 292 5th Ave., New York, 
m N.Y. Specify 25 watts, Similar bulbs 
> 3/16 HOLE ! in clear, smoked, frosted, and tinted 
= 1/2"DIA.C'BORE 2703 : : л | 
= glass are made by Durolite for $2.50. 


The sketch shows you how to put 
the lamp together. If you want a 
strong, stiff lamp, cut a section or 
two off the antenna tip. For a lon ger 
and more flexible lamp, just snip 
off the tip ball with a pair of wire 
cutters.—Phil Bowie 
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CONNECT TO DIA. 


IN-LINE 
SWITCH AND PLUG 


Table lamp or wall lamp—this design works 
either way. Hang it from the ceiling, too. 


Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 


Removing a stubborn radiator hose can be 
a real chore. Make it easier by applying 
heat to an ordinary screwdriver and bend- 
ing the shank about 1'4 inches from the tip. 
Now you've got the right tool for the job. 


Slippery valve lifters won't let you get a 
firm grip? Slip a short piece of rubber hose 
over the lifter and hold it with a worm-type 
clamp. The hose provides plenty of grip to 
remove the slick lifter. 


Checking the differential fluid? Use an ordi- 
nary pipe cleaner with a 90-degree bend 
near the end. When it's inserted in the filler 
hole, the exact fluid level in the housing can 
be accurately determined. 


122 | POPULAR SCIENCE 


C 


ay 


3 7 ; -- , и 1 А 
ت‎ ; : 2M EERE ee ee 


Brake squeal, on cars equipped with floating-caliper disk brakes, is often caused by a 
vibrating shoe assembly. To reduce the noise, remove the wheel and carefully slide the 
caliper away from the disk. Now remove the outboard shoe from the caliper. Top photo: 
Use emery paper or a wire brush to clean the dirt and rust from the steel back of the out- 
board shoe and trom the caliper fingers. Middle photo: Apply a coat of heat-resistant 
adhesive to the shoe back and caliper fingers. Let the cement dry until the surface texture 
becomes a dull finish. Bottom photo: Carefully align the shoe in the caliper and press it 
firmly in place against the fingers so that the shoe sticks. 


How Good Are the '72 Intermediates? 


and performance—not for price. And 
American Motors’ V8 engines are 
equal to or superior to any power 
units built by the larger auto com- 
panies. 

The Matador has the best combina- 
tion of acceleration and economy in 
this group. That should come as no 
surprise. But handling? It did as 
well, or better, in our tests, than cars 
with better reputations in this area. 
As for brakes, Matador had the short- 
est stopping distance after warmup, 
with lower pedal pressure than when 
cold! 

Points to note: Vent windows in 
front doors, plus cowl air intakes. Re- 
movable pouches in both front doors. 
Wipers are not articulated and leave 
a blind area on left side of windshield. 
Service accessibility is excellent. All 
elements requiring periodic mainte- 
nance are in clear sight and easy 
reach. No interior hood release. 

Plymouth Satellite, It is almost as 
big as the Torino but has better space 
utilization. The interior feels freer, 
there is more room under the hood, 
and the trunk is vast and has a prac- 
tical shape. The 318-cubic-inch V8 
performed nearly as well as the larger- 
displacement engines in the other 


MAKE EXTRA $$$ EVERY DAY! 
Get into the big, year-round 
EXTRA MONEY BUSINESS 


—EASY to do- 
and EASY ON YOU! 


Be a LOCKSMITH! & 


that’s EASY to learn 


[Continued from page 36] 
cars. Still, we would suggest that 
Chrysler make the 360 optional in 
the Satellite for customers who carry 
heavy loads or pull trailers. 

We have often expressed criticism 
of Plymouth quality in the past, and 
it’s a pleasure to report a noticeable 
improvement based on our test of this 
"72 Satellite. We had no electrical 
failures, mechanical problems, or 
hints of future trouble in any system. 
The workmanship was of a higher or- 
der, with better finish, trim, and body 
fits than on earlier models. Plymouth 
engineers told us last summer that 
their top priority was to improve 
quality, and now we have to believe 
them. 

The Satellite lacks the ride com- 
fort of the new Ford, still using leaf 
springs in the rear, while the other 
cars have all-coil suspension systems. 
Strangely, it also has some handling 
problems, and was unable to complete 
the lane change at higher speed than 
the Torino. Where the Ford under- 
steers, the Plymouth oversteers. Some 
oversteer can be an advantage on C 
curves, but on an S bend it's a menace 
to control. In extreme situations, it 
tends to spin out rather than return 
to a straight path. On the other hand, 


the Satellite leads all intermediates 
in low-speed maneuverability. 

Satellites brakes proved to be on 
the good side of average in every re- 
spect. The only criticism that can be 
leveled at the Plymouth brake system 
is the proportioning, which allows 
premature rear-wheel locking and re- 
sultant loss of stability. 

Points to note: Interior hood re- 
lease is standard. Venting is by two 
cowl intakes with control knobs in 
center dashboard. Temperature and 
alternator gauges are standard ( miss- 
ing on other intermediates). Steering 
wheel looks like soft vinyl but is rock- 
hard plastic. 

Conclusions: 

Dunne: No question about it—I 
think the Matador represents the 
best value in intermediates offered by 
the domestic industry. Passenger 
comfort, roominess, and performance 
are major reasons for choosing the 
Matador. 

Norbye: American Motors has a 
superior product in the Matador. It's 
a car designed for people to use, not 
for looking pretty on the showroom 
floor. And it's backed up by the most 
comprehensive auto guarantee now in 
existence. 
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You Can Make Up to $10 an Hour 

— even while learning! Train FAST at Home! 
Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular lock 
and key business has multiplied a thousandfold as millions 
seek more protection against zooming crime. Yet there's 
only one Locksmith for every 17,000 people! 

Start Collecting CASH PROFITS Right Away 
You're “їп business” ready to earn $5 to $10 an hour a few 
days after you begin Belsaw's shortcut training. Take advan- 
tage of today's unprecedented opportunities in Locksmithing 
for year-round EXTRA INCOME in sparetime—or fulltime in a 
high-profit business of your own. Hundreds we've trained 
have done it. So can YOU! All tools plus professional Key 


Machine given you with course. These йш тиг radials 
and equipment, plus simple, illustrated lessons, plus expert 
supervision, plus business-building guidance will enable you 
to KEEP THE MONEY COMING IN! Ideal for retirement—good 
jobs, too. 

SEND FOR EXCITING FACTS — No Obligation 
Discover what's in Locksmithing for you—how Belsaw's mas- 
ter-locksmith-approved training can give you the skill you 
can depend on to EARN MORE—ENJOY LIFE MORE. Just fill 
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return mail. Do it TODAY! 


BELSAW INSTITUTE, 112) Field Bldg., Kansas City, Mo, 64111 
Accredited Member National Home Study Council 
Approved for all Veteran Training 
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PERSONAL-USE 
REPORT 


Now— 

A Wankel 
Outboard 
Can Power 
Your Boat 


Engine accelerates smoothly and rapidly. 
Fuel mixture is 50 parts regular gasoline 
to one part outboard motor oil. 


A Wankel for boatmen 
on sale in the U.S.? Right— 
you can order one today 


In performance, the Wankel outboard com- 
pared favorably with conventional piston 
outboards during the short time author 
used it. How the engine will hold up as 
the hours and years pile up is still an open 
question. Sachs engineers say all technical 
problems are solved, and that it'll last as 
long as a piston engine. 


By RAY HILL 


Uniti you get up close and see 
WANKEL printed on each side of the 
cowling, the MAC 10 looks like any 
other outboard. Twist-grip throttle, 
choke, forward-neutral-reverse lever 
on the side, kill button, pull starter— 
the controls are conventional. That’s 
on the outside. Inside, things get dif- 
ferent fast. No pistons, rods, or wrist 
pins. Just one triangular rotor on a 
shaft that turns out eight horsepower 
at 4,800 rpm. 

I borrowed one of the new Wankel 
outboards and ran it on a 10-foot 
dinghy for a couple of hours. It 
started easily and accelerated at about 
the same rate as any outboard. 

The MAC 10 sells for $519, from 
Offshore Marine Co., 130 Market St., 
Annapolis, Md. 21401. Delivery time 
is 60 days. Service? АП do-it-yourself 
—no authorized repair centers yet. 

The Wankel powerhead is made by 


UR. eS 


= M =—— = 


Lp a We ae ай ай. 


Cast-aluminum powerhead has three parts: 
sideplates, left, and rotor housing. The 
rotor's side seals and apex seals are made 
of the same cast iron used in reciprocating 
piston rings. Rotor housing's inside wall 
is coated with .020 special alloy, Elnisil, to 


Air-cooled engine partially disassembled re- 
veals fan (center), carburetor (left fore- 
ground), and recoil starter (right). 
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prevent seal and rotor-housing wear. Gas- 
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oil mixture passes through holes in rotor, 
cooling it and providing lubrication for 
rotor and bearings on each end of the rotor 
shaft. Displacement: 160cc per chamber. 
The powerhead is easily disassembled. 


Engine started easily warm, even when 
purposelv killed frequentlv. First or second 
pull restarted it every lime. 


Sachs-Wankel in Germany. MAC, an 
outboard company in Milan, Italy, 
manufactures the marine components 
and assembles the units. 05 


Sachs-Wankel Outboard Specs 


Cooling . .. .. fan 

Displacement ..... 160сс per chamber 

Compression ratio: 8:1 

Horsepower ~. 5 (DIN) at 3,000 rpm 
8 (DIN) at 4,800 rpm 

Maximum working 


. speed . . ,.... 4,800 rpm 
Ignition .................. Bosch flywheel magneto 
Spark plug . .. .. .. Bosch W 190 M 115 
Contact-breaker 

...016 =: .002 in. 


.. Bing throttle-valve carb 8/14 
wet (intake silencer) 
gravity 


кар: 2... 55. 
Carburetor ......... 
Air cleaner |... .. 
Fuel feed |... 
Exhaust silencer . .oval 


Starter recoil 
Engine lubrication outboard motor oil and 

- regular gas (1:50 proportion) 
Weight _70 pounds 


New No-Wheels Train Gets a Lift from Magnets 
[Continued from page 65] 


each corner pair of magnets is an 
inductive sensor underslung from the 
car and also facing the rail. This 
small coil measures the precise dis- 
tance to the steel rail above, and sig- 
nals a fluctuating current to the elec- 
tronic system that controls the thy- 
ristors regulating the DC to the lift 
magnets. 

No ups and downs. When the gap 
closes, voltage to the magnets is re- 
duced. There is then marginally less 
lift at that corner of the car, and an 
almost constant height above the 
sleepers is maintained. 

The reverse occurs when the gap 
widens. Power to the four sets of 
magnets is individually corrected by 
the same feedback arrangement to 
provide all-independent suspension 
with inherent damping. No springs 
or shock absorbers are needed. 

'This control system 15 also the se- 
cret of the half-inch air gap. It pre- 
vents the magnets from clapping up 
against the rails as they would other- 
wise. Similar sensors control the 
guidance magnets. Here the coils face 
the vertical portion of the rails, and 
compensate for irregularities of these 
surfaces. 

Since the vehicle has no wheels in 
contact with the rails to indicate dis- 
tance traveled, an optical speedom- 
eter is used. Small squares of reflec- 
tive paper are spaced evenly along 
one side of the aluminum reactor 
plate. А photocell detects light beams 
on the line of squares and converts 
the flashes into electric pulses of a 
frequency directly proportional to the 
speed. The pulses operate an elec- 
tronic indicator. 

What really impressed me about 
magnetic levitation was the ease with 
which the floating car can be moved. 
At the end of my ride, the engineers 
returned it to its terminal shed, where 
the high-voltage rails stop short of a 
working pit. After plugging a flexible 
electric cable into the side of the 
vehicle to energize the magnets, one 
man pushed it home with a gentle 
shove. I found I could pull the five 
tons along with just my fingertips. 

Though still in its infancy, mag- 
netic levitation looks better than its 
rivals in several areas. 'То lift the 
same weight with magnets, MBB 
claims, requires only one-seventh the 
power a hovertrain needs to fill an 
air cushion. That's because the air 
losses of an ACV are far greater than 
the heat losses of a magnet. In fact, 
levitation accounts for only five per- 
cent of the power consumption, the 
rest being for propulsion. 

Advantages of speed and silence 
over a wheeled railcar are clear-cut. 


But there's also safety. With mag- | 
netic suspension the car can't derail ^: 


The magnets lying beneath the track 
would hold the car down in a crash. 
For braking, the linear motor, 


switched to reverse, beats wheels that | 
depend on friction. And in an emer- | 
gency, lift magnets can be cut so the | 
car skids on its parking blocks with © 


the reversed motor providing extra 


drag. Track maintenance should be : 
slight, for there is no mechanical _ 


loading. Moderate icing of the track _ 
should not affect performance—there |: 


is no direct contact with the rails. 


Rosy future. ‘There are bright possi- a 
bilities. A sophisticated adaptation _ 


of the optical speedometer principle Wi 


could automatically contro] speed 


and braking on runs. Spacing of re- © 


flective squares in a separate line on | 


the reaction plate would be varied 


like a punched tape to program mo- | 


tor power for long straights, curves, 
bridges. grades, deceleration, 
stops. Another line of squares on 
curved sections could boost power to 


the outside guidance magnets to ` 


counter centrifugal force. 
For a big jump ahead in levitation 


and | 


there are superconductive magnets ^. 


on the horizon. Ignoring Ohm’s law, 


these exciting miracle magnets have . 


no electrical resistance, and thus con- 


sume virtually no power. Coils are . | 


wound in filaments or ribbons of ex- 
otic metals such as niobium-titanium 


composites, which have extremely .. 
low losses when cooled by liquid he- _ 


lium to around four degrees Kelvin 
(about four degrees above absolute 
Zero). 


frigeration, and for a given strength, 
the coreless superconducting unit is 
far smaller and lighter than a corre- 
sponding iron-core magnet. 

Whats the next step? MBB is 
planning a six-mile test track with 
curves and gradients, running a car 


now developing more powerful mag- 


Y. 


The only power required is for re- | 


x 
* 


nets and motors, collector shoes capa- P 
ble of giving reliable current pickup - 


at this speed, and a more advanced 
control system. 


track from Munich to Hamburg. 
А 240-mph train could cover that 
distance in two hours. 


Carrying © 
loaded trucks from the heart of Ba- — 
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Bend it, and at once it glows brightly. . . 


. . . to make a three-hour emergency light. 


PERSONAL-USE REPORT 
For Emergencies: 


capable of 240 mph. For this it is © 


Light Wand 


If fireflies do it, why can't we? 


« That's what the folks at Coolite Corp. 

At the same time, MBB is prepar- . 
ing a study for the government of a | 
long-distance, track-guided transport. - 
One possible outcome is a 480-mile _ 


(485 Madison Ave., N.Y. 10022) 
asked themselves—and answered by 
developing the Coolite. It's an emer- 
gency light that works by that firefly 
phenomenon, '"chemiluminescence" — 


_ chemical light. Inside the plastic tube 


varia to Germany's major port, it | 
would slice transport times, reduce _ 
road congestion, and compete easily ^ 


with air freight on 
times, and certainly on costs. 


point-to-point - 
us _ 


shown above is a thin glass tube. 
Each contains a liquid chemical. 
Snap the glass tube (by bending the 
outer tube) and the chemicals mix— 
and glow brightly for three or more 
hours. Great for home, road, or camp- 
site. About a dollar.—E. H. Ortner 
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The Detergent Mess—What to Tell Your Wife 


its equivalent in grams per recom- 
mended use levels. Check this “use- 
level" label to calculate the relative 
cleaning power of your detergent in 
terms of cost and quantity. 

To beef up the cleaning power of 
low-phosphate detergents, some com- 
panies added the old standby, wash- 
ing soda (sodium carbonate) plus 
some silicates. This mixture softened 
the water by combining with miner- 
als in hard water to form an insoluble 
residue, as in the pre-detergent era. 
But in modern automatic washers, 
water is removed from laundry during 
the spin cycle by centrifugal force, 
which presses the wash water through 
the clothes, and the fabric, acting as 
a filter, traps the curds. As a result, 
the laundry comes out harsh, stiff, 
and gray. 

A more serious drawback . . . These 
nonphosphate additives are caustic 
(alkaline). If inhaled or swallowed 
when dry, they can destroy the tissues 
of the nose and throat; if handled 
when wet they erode the skin of the 
hands. One tragic example: the death 
of a 15-month-old girl who swallowed 
a mouthful of dry detergent contain- 
ing caustic soda. The danger is wide- 
spread. In 1969, some 3,900 children 
were reported to have eaten compar- 
atively harmless phosphate deter- 
gents. If these cleaning products had 
contained caustics... 

Today all detergents containing 
caustics must carry a warning label 
that varies in severity according to 
the health hazard (see table). 

It has also been noted that highly 
alkaline detergents may shorten the 
life of some fibers, notably wool and, 
to a lesser extent, cotton. Still, used 
with ordinary care, such “low-phos- 
phate,” “nonphosphate” or “nonpol- 
luting” detergents have their uses. 

Neil Johansen, Senior Chemist at 
Limnetics, Inc., a Milwaukee consult- 
ing firm, gave us this advice: “If you 
have a septic field that drains into a 
small lake, don’t use phosphates. But 
if you have really hard water and 
can’t afford a commercial water soft- 
ener, you pretty much must use phos- 
phates.” It should be added that if 
you have soft water and lightly-soiled 
clothes, low-phosphate caustic deter- 
gents will probably do the job—and 
most Americans have soft water. But 
the soil and dirt in grimy laundry 
can harden even the softest wash 
water, in which case phosphates 
would be more effective. 

Enter the enzymes. Meanwhile, back 
at the lab, detergent companies were 
busy creating a new laundry product 
—enzyme soaks, designed to remove 
some stains that resist detergent ac- 
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tion. The enzymes in laundry prod- 
ucts (amylase, lipase, and protease) 
are derived from the digestive juices 
of the bacteria Bacillus subtilis. The 
enzymes are catalysts, substances that 
speed up chemical reactions. They ac- 
celerate the breakdown of complex 
molecules of carbohydrates, fats, and 
proteins into simpler molecules, which 
can then be removed by detergents. 

The types of stains on which en- 
zymes work best are grass, blood, dia- 
per soil, eggs, milk, baby foods, gravy, 
chocolate, and some vegetables and 
fruits. They have little effect on in- 
organic stains such as rust, ink, or 
graphite, fat-based stains such as 
cooking oils, or on highly pigmented 
stains such as mustard, or on dyes 
that have bled from one garment to 
another. 

It has long been known that there 
is a health hazard in enzyme manu- 
facture; enzyme dust had corroded 
workers’ skin and sensitized their 
lungs causing asthma-like symptoms. 
The detergent makers claim that the 
enzyme concentrations in their prod- 
ucts are so small as to be harmless. 
Although there have been no reports 
of allergic reactions among house- 
wives, the long-term effects of these 
products are not known. 

Must it be snowy white? A recent 
study by Rene Dubos, Professor 
Emeritus at the Rockefeller Institute, 
suggests that the laundry enzymes are 
not pure but contain many other bac- 
terial substances. These, says Dr. 
Dubos, might possibly be poisonous, 
might support infections, and might 
damage the blood. Is a whiter wash 
worth al] this risk? 

Probably not, as enzyme soaks 
don’t seem to work too well anyhow. 
Enzymes work slowly; clothing must 
be saturated for at least an hour or 
more. Detergent-enzyme combina- 


tions In a washing machine do not 
allow enough soaking time for the 
enzymes to attack the stains. 

Recently, however, the Federal 
Food and Drug Administration re- 
leased a special study on enzvmes 
that apparently lifted some of the 
onus on enzyme laundry products. 

The study was conducted by the 
National Academy of Sciences-Na- 
tional Research Council (a nongov- 
ernment group of scientists). The 
study found that “the average en- 
zyme detergent laundry product in 
normal use by consumers hasn’t pro- 
duced more primary irritation of the 
skin than have similar products that 
contain no enzymes.” Still, both the 
FDA and the Federal Trade Commis- 
sion expect to review more evidence 
before making any final decision on 
whether or not regulatory action is 
needed. 

With this background, what’s a 
mother to do? Cutting back on phos- 
phates might result in less thorough 
cleaning, but whether or not every- 
thing we touch must be squeaky-clean 
is debatable. Even the experts dis- 
agree on how importantly phosphates 
contribute to eutrophication, and 
even on what areas we should worry 
about. But two of the “big-three” 
detergent manufacturers, Colgate- 
Palmolive and Lever Brothers, re- 
cently asked the federal government 
to set “reasonable limits" on phos- 
phate content. 

Proctor & Gamble varies its phos- 
phate content regionally—high in 
New York City, low in Chicago. A 
recent test by a consumer organiza- 
tion showed that with water of aver- 
age hardness for the U.S., phosphate- 
free detergents gave acceptable re- 
sults. But the phosphate controversy 
promises to bubble on for some time 
to come. HW: 
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SHOP IALK 


By ROBERT P. STEVENSON 


Passing parade of interesting new products and catalogs 


Now you can pick a tobacco pipe to match your colored shirts. Ven- 
turi, Inc., Burlingame, Calif., offers pipes in eight styles in hand- 
painted stripes and a variety of solid colors . . . А handsome line of 
decorative hardware in brass, porcelain, and wood is available from J. C. 
DeJong & Co., 120-15 91st Ave., Richmond Hill, N.Y. 11418. A 56-page 
catalog will cost you a dollar . . . Send a self-addressed envelope to 
Dupli-Color Products, 1601 Nicholas Blvd., Elk Grove Village, ПІ. 60007, 
for a free booklet telling how to do your own professional-quality touch- 
up painting on your car... А new slide chart enables you to figure out 
the cost of lumber fast. One side automatically converts the board-foot 
cost of dimension lumber to the linear-foot cost. The other side gives 
the cost per piece. The 815"-by-11" Lumber Pricer costs $3.95 from 
Alcott Calculator Co., 222 Weber St., Orlando, Fla, 32803 . . . The Diss- 
ton Division, H. K. Porter Co., Porter Bldg, Pittsburgh 15219, offers a 
free handsaw guide booklet ... Maybe you haven't noticed, but the bib 
overalls that a lot of us older hands used to wear have come back. 'T'he 
Sears catalog stocks them now—for the style-conscious younger set... 
Did you notice the tempting Christmas tool packages all of the tool 
companies offered this season? How could any female shopper with a 
what-to-choose problem pass up Stanley's home screwdriver set? 


Do-it-yourself films show how to improve your home 


When you want to undertake a home-improvement job, wouldn't it be 
great to see a movie on how you go about it? That’s no longer a dream. 
The National Lumber & Building Material Dealers Association is pro- 
moting just such a visual information program. The program may not 
have reached your region yet, but how can it fail to spread? Participating 
dealers advertise that films on a variety of subjects can be viewed at 
their stores—just come in and ask for a viewing. You also get literature 
describing the job, and guidance (natch!) on what materials to buy. 
Films now available show such jobs as paneling a room, installing ceil- 
ing and floor tile, laying asphalt shingles, and painting the house. This 
list, of course, is just a start. 


Lumber supermarkets are a great idea—and growing 


When buying lumber, lots of us like to wander out among the stacks 
and look over the goods before making a choice. In old-style lumber 
yards it hasn't always been easy. Reports indicate that the situation is 
improving in some areas. Lumber supermarkets have been a success 
wherever established. You walk in and wander where you will, examin- 
ing at first hand each of the many species and forms of wood products 
available. A Saturday morning spent that way can be a real ball. Some 
markets even provide shopping carts for toting along what you need— 
or can't resist. Others have free trailers for hauling home what you buy. 


Metal spinning in big way results in a prize winner 


Metal spinning is an interesting craft procedure that POPULAR SCIENCE 
has described from time to time. Recently, a good friend of mine at the 
Kaiser Aluminum & Chemical Corp. sent me details about a fine ex- 
ample of the art: a patio table that Gary Neville, a California designer 
= p^ | EM and architect, created, The Pasadena Art 

j Museum displayed it as an example of a 
“seldom-found meld of modern materials 
and technology worked into a functioning 
piece of art, all sensitively executed.” For 
his work, Neville shared a $1,500 design 
award. Neville had the help of Robert 
Handrick, president of Western Metal 
Spinning, in bringing his design ideas into 
shape. In the photo, a workman is seen 
using a lance-like tool to spin the aluminum 
base for the table. The finished table con- 
B sists of the circular aluminum base topped 
off with a chromed-steel rim. The rim holds 
a disk of heavy plate glass. 
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UPHOLSTERING AND DECORATING 


PAYS BIG MONEY 


Make money even while you learn as 
you build attractive new furniture from 
kits supplied. These you can keep or sell 
to make money! We send you all tools and 
materials, fillings, fabrics, frames—show 
iei step-by-step how to do custom up- 

olstering—gain skill quickly. Many thou- 
sands of men and women now enjoy 
secure futures with Upholstering skills 
that bring TOP PROFITS, HIGH-PAY JOB 
OPPORTUNITIES, INDEPENDENCE— 
part-time or full-time! 


“As a housewife, | 
enjoy added in- 
come. Was able to 
earn approximately 
$250 before completing 
course. Enjoyed every lesson." 

Mrs. Sarah Setzer, 
Augusta, Misc. 


"My wife learned 
with me and helps 
Ж considerably with 

her sewing skill 
and talent for color and deco- 
rating. Earned $75 studying." 
Füichard Feleay, 
Topeka, Kansas 


| Creative d 
| UPHOLSTERY & DECORATING SCHOOL | 
Little Falls, N.J. 07424 Dept. 5111-012. | 
| Rush me full information on success opportunities 
| in upholstery. No obligation—no salesman is to call. | 
| bit: eee cn ee aci онага Oa eh ae ee mae | 
i Ares TTR eG d IX Wa RR a ees [| 
| lisse ERR S State &21р........... | 
і. П heck here if eligible for Vet Benefits; = — _| 


Learn how to become a 


GAME WARDEN 
Г GOV'T HUNTER, FORESTRY AID, WILDLIFE MANAGER 


[SY | UE و‎ 
Exciting job openings now for qualified men who 
love outdoor work. Protect forests and wildlife— 
arrest violators! Good pay, security, prestige and 
authority for respected career Conservation 
Officers. Easy home-sfudy plan! Send for FREE 
"CONSERVATION CAREER KIT." State your age. 
APPROVED FOR VETERANS 


NORTH AMERICAN SCHOOL OF CONSERVATION 
4500 Campus Dr., Dept. 24181, Newport Beach, Calif. 32663 


^ * BE 
ырк YOUR OWN 
^o" PLUMBER! 


| E 
Fix leaky faucets, replace pipes, even do major 
plumbing jobs! Do your own heating and air 
conditioning work, too! Yes, you can handle 
these jobs yourself! The Popular Science Skill 
Book, HOME GUIDE TO PLUMBING, HEATING, 
AIR CONDITIONING by George Daniels gives 
principles, tools, techniques for plumbing, heat- 
ing, air conditioning. How to install new sys- 
tems, prevent breakdowns, trouble-shoot! 186 
pages, 172 illustrations. Hard-gloss paper cover. 
oney-back guarantee. send check or money or- 
der for $1.95 to: POPULAR SCIENCE/OUTDOOR LIFE 


BOOKS, Dept. P-1, P.O. Вох 226, Manhasset, N.Y. 11030 


ı Big Need For ш : i т 


уо ТЕМЕ MEN 


„Learn at Home 11 til} 
in Spare Time 1 


Every company, large & small, needs a Systems Man. As a Systems 
Man, you'll work with management... help them make vital deci- 
sions... make a prestige salary...and enjoy your work, tool 
You'll supervise CHARTING, PROCEDURE PLANNING, FORMS 

DESIGN, OFFICE LAYOUT, COMPUTER PRO- 
GRAMMING, DATA PROCESSING, etc. Big de- 
mand—see high salary positions in "help 
wanted" sections of your newspaper. You need 
| по previous experience or special training. .. 
| easy home-study plan guides you toward suc- 
a cess, prestige, good salary in exciting, respected 


NORTH AMERICAN INSTITUTE OF SYSTEMS & PROCEDURES 
4401 BIRCH ST., DEPT. 24181, NEWPORT, CALIF. 92660 


Plenty of power, convenience 


good balance, and man-sized two-hand 


Saw works close to obstructions if you re- 
move outer section of two-piece baseplate. 
Housing is nonglare brushed aluminum. 


PERSONAL-USE REPORT 


features, 


^ 


erip make the Sears saw equally at home on 
construction sites or in the home workshop. 


Riving knife—shown in end view—keeps the 
kerf open and prevents binding, even in 
green wood. Remove it for plunge cuts. 


A Circular Saw with All the Features 


Compose a list of the features a 
top-notch circular saw should have 
and you'd pretty much draw the con- 
cept of this new 715-inch Craftsman 
contractor saw. The “contractor” 
designation puts it in the high-power 
(12 amps) class for big pro jobs, but 
it’s ideally suited to the home crafts- 
man involved in building and re- 
modeling, deck construction, fence 
erection, and the like. 

Double insulation, a riving knife, 
and an electronic brake contribute to 
user safety. The brake is startling. 
Release the trigger and the saw stops 
—just like that. There was no point 
in putting a stopwatch on the thing; 
my reactions weren’t fast enough. 

The riving knife does for the porta- 
ble saw what a splitter can do for a 
table saw. It keeps the kerf open so 
the work can’t bind the blade. It 
does get in the way on some jobs— 
plunge cuts and such—but it’s easy 
to remove when necessary. 
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Convenience features include an 
arbor lock and a two-piece base. The 
lock is a button-activated plunger 
that engages the shaft to facilitate 
blade changing. The two-piece base 
lets you work close to obstructions; 
just remove the outboard section. 

Maximum depth of cut at 90 de- 
grees is 254 inches. This drops to 
2*1, at 45 degrees. A vertical action 
rather than pivot controls depth-of- 
cut adjustments. You'll have a nat- 
ural tendency to make adjustments 
by moving the tool and keeping the 
baseplate still. But it’s much easier 
to adjust the baseplate to the tool. 
The bevel block and quadrant seemed 
a little light to me, but they held up 
fine through many adjustments and 
much cutting. 

This new saw turns a 74-inch 
blade at 5,500 rpm. It puts out over 
two horsepower, and I couldn’t stall 
it. It’s a lot of saw. The price is 
$79.50.—R. J. De Cristoforo 
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Wild New World of Drones 


[Continued from page 71] | 


ЈАТО rockets or air-launched from, 
Lockheed C-130 Hercules. 

In one embarrassing — 
147 Firebee returning from a missia 
was mistaken for a MIG-21 and she 
down by four Navy Phantom F-4s a 
signed to protect the C-130 comman 
ship directing the Firebee's flight. 

An authoritative description ‹ 
what the new family of RPVs migl 
do comes from a symposium of е: 
perts under the management of Me 
vin Tanchel, Air Force Systen 
Command, and William B. Graha: 
of the Rand Corp. 

For an air-to-air superiority figh 
er, they felt the best concept was' 
three-stage system. A mother shi 
carrying two RPVs would use radi 
to locate enemy fighters at about € 
miles distance. Air launched one ; 

a time, each RPV would carry tw 
rekata, possibly a gun or cannon, ar 
in the future a laser weapon. 

For close air support, the syr 
posium's report states, RPVs could | 
recoverable or expendable. The r 
coverable vehicle could be groun: 
launched carrying 2,200-pound loat 
a radius of 250 miles. The load cou 
be terminal-guided bombs, clustere 
bombs, or guns. Maximum weigh 
would be 7,500 for an external-bom 
load version and 8,400 for an intern: 
bomb-bay version. Costs at take 
would be $150,000 to $175,000 eac 

When will all this come about? F 
public consumption, experts feel th 
while most of the technology is ava 
able now “off the shelf,” such a s 
tem is about 10 years away. But f 
talking to various experts, I got t 
feeling this is а maximum time fr 
Lots of RPV activity is going on no 
Some designs I saw are well a 
vanced in prototype design and, I w 
told unofficially, could be in prod 
tion in less than a year. 

One of the great mysteries is w 
we have not heard more about tar 
drones and RPVs from the Sovi 
and Chinese. It is obvious that th 
requirements are similar to ou 
They're also well aware of our effo 
in this direction. We may be in 
some rude surprises one of these da 
It's hard to forget the first Sputn 

At this time, little attention 
been given to nonmilitary uses 
cause of the need for large-s 
funding. When I mentioned possi 
applications for crop dusters, pipeli 
patrols, police traffic reporting, 
even air freight delivery to rem 
Arctic areas, no one said these w 
impossible or impractical. 

Who knows, some day you m 
even get a ticket for speeding issu 
by an overhead RPV on patrol. 


Heat Runs Amazing Rubber-Band Motor 
[Continued from page 96] 


not bind. It is important that the 
crankshaft move freely. 

Eighteen nails must be driven 
through the rubber tensioner from 
the underside to hold the rubber- 
band ends. Use a protractor to mark 
out 20-degree divisions on the under- 
side of the disk. Drive a 1%” brad 
through the disk on each mark. Keep 
the brads about 14” from the edge. 

Use a small rectangle of aluminum 
about 14” thick to make the canopy 
hub. Drill a 14” hole through it so 
it will slip on the top end of the 
crankshaft. Drill and tap a connect- 
ing hole from the side for a 4-40 bolt 
that will lock it in place on the crank- 
shaft. Drill other holes for bolts to 
attach the hub to the canopy. 

If metal drilling and tapping are 
beyond you, go to a loca] machine 
shop. Or perhaps you can find help 
in a high-school shop. 

The canopy frame. Lay it out on a 
sheet of corrugated cardboard. This 
makes the canopy light in weight and 
sufficiently rigid to be self-support- 
ing. Cut out the canopy. 

Make holes for the bolts that hold 
the canopy hub in place. Locate the 
holes to position the hub so that the 
center of the canopy frame will come 
exactly over the center of the bottom 
of the crankshaft. If your crankshaft’s 
throw is off from the 1%” shown in 
the drawing, shift the canopy frame 
on the hub so the canopy runs true 
and on center. 

Cover one half of the canopy frame 
with aluminum foil. Bend it over the 
edge, and attach underneath with 
transparent tape. This will form the 
shadow portion of the canopy. The 
bolt locking the canopy hub to the 
crankshaft will be accessible through 
the uncovered part of the canopy. 

Pass a knitting needle through the 
center of the canopy frame as a bal- 
ancing axle. Add small weights to 
the edges as necessary, so the weight 
balances when the canopy is turned 
edgewise (see photo). Nails pushed 
into the corrugations make good 
balancing weights. 

Now for the rubber bands. You can 
get them at any store that sells 
stationery supplies. I used size-32 
natural-rubber bands by B. F. Good- 
rich. Any 3" rubber bands may be 
used as long as they are all identical. 
Natural-rubber bands, light tan in 
color, are far superior to synthetic- 
rubber bands, recognized by their 
bright colors. 

The forces in the field of the Joule- 
effect engine tend to balance one 
another. The more perfectly they are 
in balance, the smoother and faster 
the engine will run. Hook a rubber 


band over one nail in the rubber 
tensioner, hooking the other end over 
one nail on the edge of the engine 
frame. Hook the next rubber band in 
on the opposite side from the first. 

Continue back and forth, adding 
rubber bands until al] 54 are in place. 
From each nail on the rubber ten- 
sioner, three rubber bands will stretch 
out to three adjacent nails along the 
edge of the engine frame. 

Delicate balance. When the rubber 
bands are all in, the crank will prob- 
ably move to one position from which 
it is difficult to move it. This indi- 
cates a slight lack of balance in the 
field of rubber bands. 

Note which way the throw of the 
crank is pointing. Take off the band 
opposite to where the crank points. 
Tie a knot in the band, and put it 
back on. The knot shortens the band 
and increases its tension. 

If the crank points in a new direc- 
tion, repeat the process. When the 
bands are in perfect balance, the 
crank will stay at rest in any position 
you turn it to. You may have to knot 
as many as half the rubber bands. 

Next, put the canopy on the crank- 
shaft. Position the canopy so that the 
throw of the crankshaft is parallel to 
the straight edge of the aluminum 
foil that covers half of the canopy. 
With the field of rubber bands bal- 
anced and the weight of the canopy 
in balance, the canopy-crankshaft as- 
sembly should remain in any position 
you put it, regardless of how the en- 
gine is tipped. 

Now expose the engine. A source 
of direct radiant energy, such as a 
radiant heater or heat lamp, will start 
it in motion. Radiant energy passing 
through the canopy openings heats 
the exposed rubber bands. As they 
contract, they pull the crank toward 
the exposed side. 

The covered area of the canopy 
reflects part of the radiant energy, 
which keeps the bands under it rela- 
tively cool. When the crank rotates, 
the canopy moves with it, so the rub- 
ber bands are subjected to alternate 
heating and cooling, which keeps the 
engine running smoothly and steadily. 

You will notice that the field of 
rubber bands will develop a “set” if 
the engine is stationary for a period 
of time. This is because the rubber 
tensioner is held off-center by the 
crankshaft, and the rubber bands are 
stretched unequal amounts. It nor- 
mally requires that only one or two 
additional rubber bands be knotted to 
restore the field of rubber to a bal- 
anced condition. As the rubber bands 
age, the engine will lose speed and 
power. Gs) 
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AMPHORA “Green” has made 
the pipe smoker's impossible 
dream come true. It is a rich 
aromatic blend that has no bite 
at all! Every puff, even the last 
few, are 100% biteless. 


Your friends will appreciate | 
AMPHORA "Green's" rich 
aroma, It is crisp and autumn- 
like. Definitely pleasing. And 
you'll like its cool taste and 
slow-burning characteristics. 


"FREE: DISCOVER AMPHORA 


If you're not already an AMPHORA smoker. 
Tell us the name of the pipe tobacco you're i 
now smoking and we'll send you one FREE E 
pouch of AMPHORA, PS j 
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| ————— — — — colored pouch. Please, 
| send me one FREE pouch of AMPHORA:| 
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| 


C BROWN О вер Ове (О GREEN 


Regular Full Aromatic Mild Aromatic anc Aromatic | 


Mail coupon to: Douwe Egberts, l 
P.O. Box 789, Chatsworth, Calif. 91511 | 
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„ ACCOUNTING... 


As an Accountant you'll do important work . 
get important pay. You'll be an "in-- 

sider'' on your company's 
management team. The 


ag n 


confidential data you develop 
will be essential to handling 
daily corporate affairs. 


A'LAYOFF-PROOF' CAREER I 
Accountants move up fast in business ^ 
more corporation presidents got ; 
their start in Accounting than in 
other field, Accountants are not 
af ected by layoffs or recessions. 
There's always a job waiting for the W 
trained Accountant for he is the | 
indispensable person whose work is Mie 
алаа аа EIDE ùf every | 
USINGSS usand o 
good Accounting Jobs are YOU NEED NO PREVIOUS EXPERIENCE 
going! begging ght паш. 
Y Dept. of Labor 
forecasts 33,000 new 
Accou Sante ‘and 78,000 
new Bookkeepers will be 
eeded i year forthe 
next ten years. 


subtracts and multiplies figures in ts 
helps you make good money part time while 
x still learning. — В, 
ў Mail Coupon Today for FREE 
MEE "ACCOUNTING CAREER KIT.' 
. including 24.Page CAREER FACT 
BOOK, "Your Future in Accounting" 
— ALL FREE! No salesman will call. 
"Accredited Member, National Home Study Council 


с AMERICAN SCHOOL OF ACCOUNTING, Dept. 24181 | 


4500 Campus Dr., Newport Beach, CA 92663 Р 
Rush FREE “Accounting Career Kit." No salesman will call. 
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RV Standards on the Way 
[Continued from page 82] 


ers is much less than most RV owners 
believe. DOT also found that al- 
though most states charge license fees 
based on camper GVW, there was no 
relation between the actual GVW and 
the licensing GVW їп many in- 
stances. 

Manufacturers who have been ap- 
proached by the federal men have 
been completely cooperative in help- 
ing to provide guidelines for the ve- 
hicles, Brooks says. In fact, he adds, 
manufacturers themselves are initiat- 
ing safety programs on their own. 
One example is a new organization, 
The Trailer Hitch Manufacturers 
Assn., which has been conducting an 
extensive testing program to improve 
their products. This is being financed 
by the member companies. 

As the survey closes this month, 
DOT will start to send out letters to 
all 5,000 of us who participated in the 
project. We will be told the correct 
facts on loading our campers. 'The 
condition of our campers and towing 
vehicles will also be detailed in the 
letters. 

Those of you who were not as lucky 
as I was and did not have an oppor- 
tunity to take part in the survey have 
a tougher job in figuring out how to 
use your camper in a safe way. 

The federal officials offer some 
sound advice on how to insure that 
you pick out a camper that will do 
the job you want in safety: 

е Tell the dealer to supply you 
with the empty weight of the vehicle. 

€ Ask for Ње  "as-delivered" 
weight of the unit. 

e Get the GVW so that you know 
how much of a load you can put in 
the vehicle, including passengers. 

e Have the dealer show you how 
to weigh your vehicle. It should be 
welghed with all tanks full. 

e Find out what the load capacity 
of the vehicle is, axle by axle—and 
also what the proper load on the 
tongue should be. Experts say that 
15 percent of gross trailer weight 
should be on the tongue. More than 
that will push down the rear tires of 
your towing vehicle. Much less, and 
the rear of the towing vehicle may be 
lifted dangerously. 

e Last, get adequate tires for your 
vehicle and keep them inflated to the 
proper pressure. 

When the new standards come into 
being, much of this work will be done 
for you by the manufacturers. Until 
then, you'll have to make your own 
safety checks. It's worth doing. The 
stakes are high—not only in terms of 
money, but to insure a trouble- and 
accident-free vacation for you and 
your family. 05 


Erect This “Kit” Garage 
[Continued from page 97] 


How much time? Figure a mir 
mum of two weeks’ building time on 
you take delivery. Working with on 
hand tools (the local power compar 
reneged on its offer to run in an ear 
line), an unskilled friend and I g 
the structure framed in eight days. 
took three more weekends to app 
Texture 1-11 siding and self-seal a 
phalt shingles, and to install awni 
windows and overhead door. Sure, v 
put in some nonunion, 10-hour day 
but such a structure grows fast. 

If starting from scratch, you'll nei 
two saws (crosscut and гір), hamme 
plane, brace and bits, chisel, wrenc 
carpenter's square, level, 25’ tape. | 

How much? I bought Grossmar 
smallest garage package—the 12'-b 
22 Monmouth—for just over $60 
plus a $25 delivery charge and loc 
tax. In other parts of the countr 
where lumber is cheaper, chains m: 
offer an equivalent package for le: 
Even if you have the concrete sl: 
poured for you, your costs won't clin 
much over $1,000 for a garage of tk 
size—and that 22' length is ample f 
workshop space at the rear. If yı 
want something larger, your lumb 
chain probably offers it at a propc 
tionately higher price. 

Once you've completed erectia 
of course, you're on your own. I 
weatherstrip, caulk, or finishing m 
terials are usually supplied. (I cha 
a semitransparent penetrating sta 
for the siding, a durable deck enam 
for the trim.) 

If you want to winterize or finish 
the interior, that’s at your own 
pense. The combination I chose, 
shown in the last photo, 1s best for 
year “working walls.” The Joh 
Manville 234"-thick foil-faced b 
insulation is anchored to the studs 
stapling flanges that create an id 
recess for inserting heavy-duty ho 
through 14” Peg-Board. (I appli 
the board with Masonite’s panel 
hesive, to minimize nailing.) If 
very glitter through the perforati 
is objectionable to you, use a kra 
paper-faced batt. 

Between the 2-by-6 rafters, I s 
pled J-M 614” Super-Thik Spinsu 
tion. Unlike the thinner stuff (whi 
comes in long rolls from which y 
uncoil and cut exact lengths), Sup 
Thik is packaged in 4' batts, for eas 
overhead handling. 

Heavy-duty Peg-Board glued 
16-o.c. studs, is hefty enough for 
most anything you'd want to ha 
from it—including your lawn mo 
and snowthrower. Consider this 
terior finish a bonus you can afford 
give yourself because of what you 
saved by going the “kit” route. 


3 T М Ке E 27/777 р, AN. Ü : 
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Outdoor Life for only s3% 
t HALF the regular s6 subscription price!) 
Enjoy year-round coverage of hunting, 


fishing, camping Gadventure-including special 
кш — of pane —G in a your "pm ; 


es‏ ت 
ees‏ ججج جک SSS‏ = 
DILLO — — e — M =‏ ج 
—— سے 
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How I Got North mias S No. 


1 Whitetail 


rim = sce 


is 


[ TO: OUTDOOR LIFE, 
__ P.O. BOX 2854, BOULDER, COLORADO 80302 
| ] O.K. Send me 12 months 
of Outdoor Life and 
bill me $3.00 ( s.'stescrietion price 
З P, "n p s SRM Il I — | EXTRA SAVINGS | EXTRA SAVINGS ٠ 
| Big Elk Come High |/, WE ` а | | |[ ]24 months °6 | |36 months*9 | | 
| А aoe Bear Hunt :': 
| How to Catch Big Walleyes 


| | Name 
| Moose with Plenty Fire 


| бо Quietly: Hunt by Cange” Lid "n Aa [Ul | | [| : | майе | 
T Pis ie Pheasant Тһе Golden” Geesa |, | [| ке City / s. уы LIII] 
ман un S| | SSO NO MONEY WELL BILL айтын]. 


(IF COUPON IS MISSING, WRITE TO: 
OUTDOOR LIFE, P.O. BOX 2854, 
BOULDER, COLORADO 80302) 
JANUARY 1972 | 131 


SAMPLES 


with Бейне rs Catalo 


ENJOY woodworking more! Let this new 
Constantine Catalog-Manual help you build 
new furniture—refinish, restore beat-up 
cabinets, chairs, chests, tables faster, easier 
than ever before! 
88 Picture-Packed GIANT PAGES 

Find instantly whatever you need. Buy 
at money-saving prices — cabinet lumber, 
carving blocks, pipe briar, picture molding, 
cane, furn. hardware, clock kits, lamp parts, 
woodwork plans & books, etc. Needed prod- 
ucts found nowhere else! 

Catalog & Wood Samples Only $1 
Dollar Fully Refunded on First Order 
Accept this offer to own fascinating set of 
20 2x4 specimens of world's most glamorous 
veneers— Rosewood, Satinwood, Lacewood, 
Walnut, Mahogany, Purpleheart, Zebra, etc! 
Compare! Then identify instantly finest 

woods wherever you go! 


FREE oe 


"101 PROJECT IDEAS" 


CONSTANTINE 
2053 Eastchester Rd., Bronx, N.Y. 10461 


O Enclosed $1 for Wood Samples 
& Woodworkers Catalog. 
($1 Refunded) 


Г] Catalog Only 
50€ 


Name LII IJI T TI T LLILII I БЫШЫ ЫШЫ ШЫНЫ ШЫНЫ or o o | ЕЕЕ eee B 


Sr —— == ЫК. —  — — ү —— "€ — o €— A — 1. К —XX 4 в+—_- ee 


Crisp Bacon 
in СО Seconds 


with 


INTERNATIONAL’S 
MICROWAVE OVEN 


Ф? 


People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a "piping hot" TV dinner (frozen) 
in 312 minutes' instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes” instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 
115 vac house circuit. Write for folder. 


"Times are approximate 


CRYSTAL MFG. CO., 
10 NO LEE 9 OKLA, CITY. OKLA. 73102 


INC. 


GOLDEN HIND-WOOD SHIP MODEL fea- 


tures over 300 precision parts: carved 
wood hull, metal deck fittings, full color 
cloth sails, wood display stand, rigging 
cord & step-by-step instructions. Length 
20", Height 15". Only $21.95 + 504 pstg 
& hdlg. Scientific Models, Inc., Dept. PS-1, 
erben Snyder Ave., Berkeley Heights, N.J. 


1972 AUTO WORLD MODEL CARS catalog 
features model car kits, older models plus 
truck & tank models. Model Car Racing is 
fully covered with the best of HO cars, 
sets, track, accessories & hop-up parts. 
Included is a listing of all the tools, sup- 
plies, paints & accessories needed. Cata- 
log only 50g from Auto World, Dept. PS-1, 
701 М. Keyser Ave., Scranton, Pa. 18508. 


BUILD YOUR OWN 


GRANDFATHER CLOCK 


Save over 50%, by building your own grand. 
father clock. Stately. straight-sided 
"AMERICAN CLASSIC with beveled plate 
Blass sides. Narrow waist designs; “SPIRIT 

F '76'' with finely sculptured crown and 
brass-tipped pillars; or easy to build, always 
popular “SPIRIT OF THE CENTURY.'' Our 
kits are Red-i-Kut, semi-assembled, hand- 
crafted of solid 34" kiln-dried mahogany, 
cherry or walnut. Tubular bell or West- 
minster rod chimes. Moving moon dials 
painted by our own artists, and our own 
original Goddess Diana or Lady Florentine 
pendulums. Gorgeous solid bronze dials 


with raised numerals and corners, Send 
$2.50 for all three plans, plus description 
of kits and movements, as folks have for 
more than fifty years. 


KUEMPEL CHIME CLOCK WORKS & STUDIO 
Route 3, Box 240 5-1 © Excelsior, Minnesota 55331 


КЕМ RUBBER STAMP BU 


The multi-million dollar Rubber Stamp business—oncecontrolled by a | 

few big companies— is now being taken over by small operators— one a 
in each community throughout the United States. Men and Women ` 
who have this inexpensive machine can turn out huge quantities of 
Rubber Stamps with special wording that buyers once were forced to 
buy from big cities. Material costing only 27c makes a stamp that sells 
for32,75. The machine that does the work із simple and easy to operate 
and it turns out as many as six Rubber Stamps at a time, each with 
such as names, addresses, notices, stock numbers, 
P ЖЕНЕН БЕНЕН AAA aS шлш шын БЕШ Gu ee, 

R 


different wording 
pricesand other’ copy" needed by offices, factoriesand 
individuals. Working full capacity, it can earn as much 
as $33.00 an hour for the operator! Now you can get 
into the big-pay business yourself, with yourown home 
as headquarters, You don t need experience. We supply 
everything, including complete instructions and eight 
ways to get business coming in fast. We even help 
finance your start! Start making up to $16.50 an hour 
[rcm the very beginning. Cash in on the profitable 
Rubber Stamp business in your community, right 
away. We'll mail full particulars FREE and no sales- 
man will call. Be first in your locality. Rush coupon 
today or send your name on postcard to: 


RUBBER STAMP DIV., Dept. R-3-BA 
1512 Jarvis Avenue е Chicago, lll. 60626 
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POPULAR SCIENCE 


oppers’ 


омсаѕе 


Stock Drive Products 
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CATALOG-HANDBOOK. Stop hunting for 
small mechanical parts. It's all here—in 
this combination reference & buying guide. 
Detailed descriptions & prices for over 
6500 small drive components, gears, chain 
n belt drives & more. Technical section ex- 
pans selection & use. Only $1.49 ppd. 
esignatronics, Inc., Dept. PS-1, 55 S, Den- 
ton Ave., New Hyde Park, N.Y. 11040. 


TRAIL COAT handeratted from tough 
rough-out sheepskin. Perfect coat for 
Warmth at work or play. Features a but- 
ton closure. Wooly trim rolled out to ac- 
centuate yoke, seams & large pockets. 
Color: Buckskin. Sizes: Men's 36-48; Ladies 
10-16. Price $125.00. Ten day money back 
guarantee, Sheep Shapes, Dept. PS-1, 841 
Delaware, St. Paul, Minn. 55107. 


SILVO (BRAND NAME) TOOL CATALOG 

Thousands of 

exciting tool 
values! 


Theusands of Exciting Tool 
Values! Stanley, Millers 
Folls, Skil, Thor, Wen, 
Disston, Wiss Wellsaw, 
Dremel, Speedy Sprayers, 
Plumb, Huot, Kennedy, 
Channellack, Porter-Cable, 
| Rockwell, Helios, Wise-Grip, Crescent, Ridgid and | 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to 
| Beat. Send 50¢ for our big 146 page tool catalog to- 


day. 
SILVO HARDWARE CO. 
107 Walnut St, PSD1 Phila., Pa. 19106. 


SINESS. 
PAYS BEGINNERS то 516.50 AN HR. 


Start at Home in Spare Time 


THIS LITTLE TABLE TOP MACHINE 


MAKES EVERYTHING SIMPLE & EASY 
eth 


MAIL 
THIS 
= a 


UBBER STAMP DIV. FREE! 


1512 Jarvis Ave., Dept. R-3-BA, Chicago, Ш. aces | 


Please rush full раг- 
ticulars about your 
financing plan and 
the little machine 
that can get me 
started in the prof- 
itable Rubber Stamp 
business at home in 


Name __ SSS Sin ee JL IL 


Address === ш па aM LII lxi 


spare time. Every- Су ас 
thing you send me is 

FREE and no sales- Zip 

man will call. SUM a e ee nemis Code _____ га 


TM NT WEATHER BALLOON 


"Bails of fun'' for kids, 
raffi stoppers for stores, 
terrific for amateur meteor. 


olggist. Create а neighbor- 
hawi sensation. reat back. 
vard fun. Exciting beach ат: 
traction. Amateur merenur- 
пунк Lise t measure 
cloud heights, wind speed 
and temp. Made of heavy 
duty neoprene. Inflate with 
сеш cleaner or muta nir 


hose: or lorally available 
helium for high rise. 


diameter)....52.00 Ppd. 
diameter)...97.00 Ppd. 


-(8 Ft. 
.(16 Ft. 


Stock Mo. 60,56BM.. 
Stock Mo. 60,632M. 


$8.95 ELECTRONIC STROBE! 


Hand-sizer solid state elec. 
ironic strobe ПЕ at fantas 
tically low price. Produces 
эгїї psvehedellc — effects 
like larger, far more expen. 
sive Xenon strobes. vet it! a 
just 2-3/4 X 4 X 1-4; 

thick. Adjustuble flash rate. 
approximately 3-10 
per second. Make stop mio- 
linn effecta posters come 
alive. Great to take with vou 
10 parties, dances, outing. 
etc. Requires 2 Ov transistor 


Insiruetions. 


bati. o qnt dnce i la 
Stock Mo. 41 3N poxcr.mo roro m aca caasa a DER Ppd. 
4 REPLACEMENT LAMPS. PALAN Wl zou bo. 1.00 Ppd. 


MINIATURE WATER PUMP 


Wnnderfria for experimenta, 
miniature waterfalls, foun- 
tains, ete. Tiny (25&8" x 
1354") electric motor and 
mummp ideal for hobbyists, 
labs. schonl]s, Pumps con- 
tinuous flow of water at 
rite of one pint per minute 
at в 12" head. With two 
"D batteries in series, 
will pump up to 24" high. 
turns 4H hours on battery, 
Works in 2 directions, Self. 


priming. 
Stockh Mo. 50,345M .....................%2.50 Рр. 


Ке аша a Tate neo 


ist QUALITY OPAQUE UNDER $200 


Terrific Bury! Top (Quality! 
Projects brilliant. sharp £2 ff. 
| B. image from A” using up to 
x color, b&w illustrations. 
Retaing all original colors, pro- 
portions, Enlarges drawings, 
coins, maps, etc. Revolutionary 
peanut-size quartz Halogen 
lamp (S0hr. life). 20 mm 
anastlgmatic lens (f3.5,8"F,L.), 
unique internal reflecting вуй- 
tem give maximum brightness. 
entire field focus. Can he used 
upside down, Turbo-cooled, 515 


=: (Wt. 1114 1bs).... $98.75 Ppd. 


"t, cord. 
Stock Mo. T1.272M .. 


HOT-AIR FLYING SAUCER KIT 


Giant Ө ft. model rises to 
amazing heights. Easy to 
assemble and launch. Use 
over and over. Low cost. 
Lots of fun. Can carry la 
Ib. objects with string teth- 
er. Fiy sehool colors = 
games, ute for adyertisi 

attach mirror——play **sp. 


the sky'', Includes comp ete 
instructions, 16 pre-cut 21 
À : созын: ë white model paper gores, 8 
d red panels for portholes, 
wire, cord, Easily 3 Брой at damaged. 
Stock Mo. 71.175M ........ „аза а. P3.00 Ppd. 
9 FT. HOT-AIR RALLOON KIT 
Stock No. 60.691N ............. Рез ..52.00 Ppd. 
TOP VALUE CHEM LAH SET! 


Economy-sized perfect start- 
er set for young (9-16 yrs. 


& older) chemical experi- 
menters, scientists, hobby- 
ists, Mot a tov. bul the real 


thing. Contains profession- 
al quallty materials for 
eountless hours of fascinat- 
Ing educational experiments. 
Includes A vials of chemi. 
cals, plastic beaker, 6 test 
tubes & cleaning brush, test 
tube holder. cv earopper. 
pins« stirrini rod, alcohol 
lamp туса booklet. 

Stock MO. 71,499M .................... % 9.50 Ppd. 
DELUXE SET (Mo, 7T1,49B8N) ..... 22,50 Ppd: 


instruction 


BLACK-LIGHT MIGHTY MITES 


Relatively small 
give surprisingly 
light. 


127) fixtures 
right black- 
Mirror-fnished reflector 
makes instant starting B-watt, 
high-intensity bulb look like 40- 
watter. Up to 5.000 hours of 
zafe, long-wave (3660A) black- 
light to really turn-on parties, 
light & theatrical shows, pay- 
chedelle decors, holiday deco- 


rations. Shockproof  end-caps 
remove for safe, easy replace. 
ment of bulb an starter, 


Stands upright or horizontal. 
Aluminum came, 


Stock No. 71.274M ................. .. 814.95 Ppd. 
DELUXE OUTNOOR/INDOOR MODEL 
Stockh Mo, 71,299M ....................,5 519.95 Ppd: 


EDMUND 


"FISH" WITH A MAGNET 


T] Lreasure hunting on the 
lantum Foscinatin fun & 
metimes profitable} The a 
dne DO our 215-ib. Magneti 
drop dt overboard in bax, 
river. lake or ocean. Troll 
it along итп  — our 
{гена ^ haul eam be ошт: 
hoart motors. anchors. oth- 
er metal талк, reelt 
машта de wear surplus—-2Ai- 
nico V — ivpe——üov't us 
м, Lifts over 150 Ibs. on 


Dsari——isrreniteor o weishts tinm- 
jer. Der. 
Stock Mo. TO,STÀM ...............„. у $14.00 Ppd. 
Stock No. 60,215M ...... 115 ibs. ......59 5.75 Ppd. 
Stockh No. TO.,STON ......315 Ibs, ...... & B.75 Pw. 
Stock Mo. 85,152HM ..... 1534 IDS, ...... $33.95 FOB 
NEW! ELECTRONIC DIGITAL 


COMPUTER KIT! 


Solve problems. рах tates, 
predict weather with this 
actual working model of 
giunt electronic brains. 
Amazing new fun wav tn 
learn ай about ссии г 
programming . =- орі". 
decimal: binary sy sberm-. 
laws of Sers——cvien cheb 
Your own prozgrammin- 
after бош еп  zimnblif ied 
ие  dnsiruectiwve Puik- 
let. Include= sippii e= 
assembly diagrams., Circuits 
ЕУ changed, Келен 
чип illurninater Га. 
minel Нг. 3 IF" — mart, 
noi; rir. Rost тарп we vi 
industry. 

Мо. T1,434HM ,...... 


eel. 


bonas, 


xd fee 


(11"x1215"x4") ......5$31.50 Ppd. 


POWER HORN BLASTS A MILE 


Bpis pileni feelers, Ирр, 
vicious lacs with 118 de- 
cibelas. ust press and this 


Freon powered pocket-sIzed 
metal horn can he heard a 
mile away to signal for help 
ur PO. Criar For Paling -ii 
Minnis] hiking, | camping, 
hunting. seashore. rooting 
for your temm, Cun be lieard 
over traffic anii constr. 
nel=es to sound fire drill, 
Tunehm o brenk iF яаа, 


Co Weighs only of oz. but con- 
tains up To 100 inile-piercing blasts, А real bargain. 
5tock Mo. 41,423M .......... Кас АЫ сар ке аас $3.25 Ppd. 


2 Refill Cartrs. (P-41,424N) .............-. $2.75 Ppd. 


` PRECISION JEWELER'S SAW 


Cleanly cuts gold, silver, plati- 
num. nickel. brass, copper. 
Steel. aluminum! Dozens of 
uses for hobbyists, model mak- 
ers, experimenters. Rigid. well 
halanred frame adjustable to 
take blades up to 6", Comfort- 
alle hardwood] handle. 234" 
deep plated bow, designed for 
correct tension, ensures clean 
piercing and cutting. Blade is 
firmed by hardened serrated 
clamps — operated by wing 
arrews, Imported value comes 
with general purpose fine tooth blade, 
nratelv, 

Stock Mo. 41,639M ... 


Charge hlades avall. sep- 
—C————— FEA S РЮО. 


VISIBLE V-8 ENGINE 


Hours of fun! Get thrill of 
building vour own easibv iiH- 
enmüded engine from over 
450 parts. Then push starter 
and wareh it run. Crankshaft 
revolves, pistons Tie. 
"valves open and close in 
scquenee with spark plugs- 
Dues ë everything but burn 
Dil. 14 scale, molded in 4 
colors, Same motor used in 
ПАТ GAD Te ee de Ore. 
Excellent. елеу пег 
тиа "tech manual". 


авга аа E оа Аа mon $13.95 Ppd. 


Stock Mo. 70.448N 


AMERICAN MADE OPAQUE PROJECTOR 


Poets illustrations up to = 
gl545"——enlarges them : 

30" if screen is 
rojector, larg. 
er pictures if screen is far- 
ther away. No film or nega- 
tives needed. Primarily 
intended for children, Pro- 
jects charts. diagrams, color 
or black-and-white in vila 


ened room, 115 v A.C, 
& ft. сага and plus included. 
Size 12" x X die” wide. 


RB" 
Weight 1 Ib. 2 Oza- Plastic 
саве. 


Stock No, 70.199M ....... 


Grind your own mirror for 
powerful telescopes, Hits 
centsin tine annenled pyrex 
mirror blank. tool,  abra- 
ives, «топа mirror. and 
eveniece lenses, Instru- 
ments xou build range in 
value from $75 to hundreds 
of dollars, 

14,7 DIAMETER—34" Thick 
Mo. 7T0O.003N..$10.75 Ppd. 
6" DIAMETER—1" Thick 


22252225 4 336.95 Ppd. 


Stock No. 70,004N . 
B" DIAMETER—1 a Thick 
Stock Mo. 70,005 
10" TAM ENEM та. Е: Thick 
Stockh Mo. TO,OD&6N 


Fm юа нт. к x 


$24.50 Ppd. 


a п B GB B, ш E H.E B À H E E d Bom а а 


£44.50 FOR 


же. WM. Ru. eee т, а, EEA E A T 


ORDER BY STOCK NUMBER · 


diameter  f/10 
primary mirror, ventilated 
Equatorial mount with 


cell. 
locks on both 
Equipped with 60x eyepiece 
ana 
x 


tinder 
wood tripod. 
“STAR CHAR 
U"HANWNDBUOR. OF H 
ЕМҸ": 
Stock Mo. 


STOCK MO, S0.162M ... 
STOCK NO, 85,105N 41 а" REFLECTOR is 


orbits— 


phases of Venus, 


axes. 


mounted Harlow lens, 
telescope, hari= 
Included FREE: 
qp: ЗУ e- eee с ut P 
“HOW TG ore YOUR TELESCOPE," 

‚85.05 


3" ASTRONOMICAL TELESCOPE 


See moon shots, 
SLAFS, 
Planets close up, 60 to 180 
power. Aluminized and over- 
солей —d* 


ЖАГАСЫН Suc oe REE $34.50 Ppd- 


-559.50 Ppd. 
. $94.50 FOB 


STOCK NO. 85,086N 6" REFLECTOR ...... .$239.50 FOB 


AMAZING NEW Wankel Engine KITI 


Thrill t» the fun of build: 
ngo iF WH аа-а 
Motorized пнів of revolu- 
tionary  pistoniess tive en- 
gine . 4 Unly engine ex- 
Perts think economiczalliv 
глеі абі to meet new pol- 
lution standards. Replaces 
Piston. cxlinder. erank Hs- 


хеп with roatatime «ies 
isertions removed for firinu 


chamtiers!. Smaller than 
Dsonmwventionasl: fewer pāris. 
rrenater геп, Sanne 
Speed w less horsepower. 
Fear: Ёга pirs, РНЫ 
fan belt, stieck-shift on-off 
чаі, Heg. Z——1.2W itt. snot. inel. 


Мо. 71,424NM 


022050 548-12" 5" x 9) 


$6.75 Ppd. 


3 minutes from New Jersey Turnpike Exit Ж, 


to FPhlla. 4.000 unusual bargains! Execlusixe Hems. Нев. 


VISIT OUR NEW FACTORY RETAIL STORE! 


BS, 


15 minutes 


ANY Lite 
the air l= restive: 
when ihe *''air'' 
which 
кегим and sdwenturous. ау 


Zo Various colored 
of d. Ж, 
inflated. 
&urized 
Cin 
helium to inflate all 25, Fer 
adults or kids" 


HELIUM BALLOONS MAKE A "BALL" 


here x o Юын инип 
Керен pally 
is Пейшїп. 
makes il Hain] Deveney 


25 times the fur--- 
balloons 
6" diameter when 
With them. a pres- 
CUNT They ну. ime 
containing 259 liters «af 


parties, Five: 


амды bDazasgrs ог just deni- ç 

onsiruting ^'lighter tham :ir''. Наша ie ia safe pmpen-toxic 
inert wis. 

Stock Mo. 71.,2B98M ..............:».5:-.... $3.00 Ppd. 


Official Tfly-them-yourself book 
of paper airplanes from SCI- 
ENTIFIC 
International 
Includes plans of all winning 
entries, 
photos, 
mentaries. 
designa on perforated pages for 
easy tear-out. 


lieve how some of them fiyl 
Amusing. entertaining, 128 
pages, D" x 


11 
tock No. х d391N 


AMERICANS "lst 
Competition", 


time-aloft 
technical 
Has 20 


You won't be- 


"Jo " ва OR onm = d ee ae OE Ф 


.$2.95 Ppi. 


Amazing Пе 
device 
Reveals 
likes, 
live 

чигем 
xiu 
in emotional state. 
Miva inet 
tional response 


delector type 
that really works. 
hidden likes, dis- 
Easy to use. Sensi. 
and accurate, Meti- 
thanes in Кизү re- 
caused) by ерат = 
Needle 
imdieates ОТТЕ 
(not wheth- 


EMOTION METER “TESTS” YOU 


vr favorable Ur ЁЛУН - i oe 
able), Effectiveness depends Mu ў 
on questions asked пий ty- үн р 
lerpretation. Unique thea, Я 
кеі intended strictly for entertainment, часа чит. Grent 
fun at parties. Incls, Ov battery, compl. Instrs, 

15.00 Ppd. 


Stock No. 41,422M .................... 5 


С —— — —— RO ee 


GIANT FREE 
CATALOG! 


148 PAGES * MORE THAN 4000 
UNUSUAL BARGAINS! 


Completely new Catalog. Packed with huge 
selection of telescopes, microscopes, binocu- 
lars. magnets, magnifiers. prisms, photo com- 
ponents, ecology and Unique Lighting items, 
parts, kits. accessories—many hard-to-get sur- 
plus bargains. 100's of charts. illustrations. 
For hobbyists, experimenters. schools, industry. 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 08007 
Please rush Free Giant Catalog “NU 


P BIB... s EDD UE Hv EYES адаанда - 
{УГЕ ЖКА eee SR CURRIE suat i ar DE БИЕ 
City 


SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE 


ЗОО EDSCORP BLDG. 
BARRINGTON, NEW JERSEY 08007 


MAIL COUPON FOR 


SCIENTIFIC CO. 


FINISH CORNERS * CUT MOULDING 


WITH ANY ELECTRIC DRILL 
NO $50 ROUTER OR $6 BITS NEEDED! 


Ho. 1-3 PIECE CUTTER SE 
"m, $435 


ARCO EXCLUSIVE! 


You don't have to buy an expensive Router 
to finish corners, moulding & trim. ARCO 
Corner Finishing & Moulding Cutters do the 
work at a fraction of the cost. Simply slip 
the Cutter's 14" shank in any drill chuck and 
it's ready to produce! Special Dual Guides 
assure accurate cuts along entire length & 
width of workpiece. Cuts wood, plastics, soft 
metals. Quality-made in U.S.A. of hardened 
steel. These Cutters will fit & work with all 
Electric Routers, of course. 


No. 6—3 PIECE CUTTER SET 


CUTS 34," CONTOURS 


OGEE-CUTTER 


No. 15—4 PIECE 
RADIUS & BEVEL CUTTER SET 


9675 


ADJUSTA 
cuts 45° 
мз" to x wide. 


BLE BEVEL-CUTTER “=> 
evels from 


These & over 300 other ARCO Tools available 
at Hardware Depts. everywhere, or order 
direct on 20-day Money Back Guarantee. 


TROP RRR ERER ESE U RPE EEUU EUROPE EEE CREPE ER OEE OOSOOSOO OO YT Y ё е 


1 ARCO TOOLS, INC. | 

| Dept. PS-1 421 West 203rd St., N.Y., М.Ү. 10034 | 

| Ship at once on your 20-day Money Back Guarantee: | 

| [7 No. 6, 3-Piece Cutter Set... $4.35 Б wee 

| C] No. 7, 3-Piece Cutter Set... ае р 40^ 

| C] No. 15, 4-Piece Cutter Set..................... 6.15 i 

| Г] No. 6715, All of above 10 Cutters..........12.95 | | 

D]! enclose Check. M. O. — SHIP POSTPAID. | 

| (но Con's) | SPECIAL SAVING! 
Order all of above 3 Sets at 

| б eripiet - | Gur Special Money saving $ 295 

| MEMINI ica EEN шш ышанын eid Price. No. 6715, total of 10 

| City State Zip Cutters, only ........................ 


SPREE RPS SESS SESSTIPS ECCS S CPCS SESE SCHESSSSEERSSSS SEETHER SEP SSSCSPESCEK TEESE ROPES See 


Burpee’s 


ЧЕ BEAUTIFUL E 
| CLOCKS | 


NOW AT BiG SAVINGS! 
Bend just $I for plans & instructions to 
build choice of: (A) Grandfather, (B) 
Steeple, (C) grandmather—plus informa- 
tion-packed catalog of movements, dials, 
parts & kits to build these & 16 other fine 
clocks. All 3 plans—$2.50. Catalog alone— 


25е, 
MASON & SULLIVAN COMPANY 
Dept. PS1, Osterville, Mass. 02655 


е 1 | = 
Giant Hybrid 
Superb, thick-meated, smooth, round, SEEDS 
red, up to 2 lbs. each! Heavy yield, ex- 

cels all others. Plants set more fruits i ¢ 
even in bad weather. Send 25c for 15 
Seeds—15 Plants Guaranteed to Grow. Ball 
EXTRA SPECIAL, for more plants 

2 PACKETS—For More Big Boy Hybrid plants 

and Burpee Big Early Hybrids for earlier fruits. 

30 Seeds of Each. $1.25 value postpaid for 

Send 25c or $1 bill, check or money order. 


Burpee Seed and Nursery Catalog FREE. 


W. ATLEE BURPEE CO., 5582 Burpee Bidg. 
Phila.,Pa. 19132 • Clinton, lowa 52732 • Riverside, Cal. 92502 | 
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Shoppers' 


MONOGRAMMED MONEY BELT. Cowhide 
belt, with zippered inner pocket, is 114" 
wide & clinched with a gleaming buckle 
with up to 3 initials. Available in Brown 
with goldplated buckle or Black with sil- 
very rhodium buckle. Specify waist sizes 
2B-44, color & initials. Only $3.98. Barclay 
Distributors, Dept. 583, 170-30 Jamaica 
Ave., Jamaica, N.Y. 11432. 


E 


iur iris 


THE TRENDLINE PHONE ... receiver, dial 
calling & recall button in the palm of your 
hand. Make calls without operating hook- 
switch. Colors: green, rose pink, aqua blue, 
light beige, turquoise & white. Wall model 
(8-KAC1.. $59.95), Desk model (8-KADI1.. 


$59.95), Light Transformer (8-2727 . 
$2.99) -+ $1.50 shipping ($2 west of Miss.). 
Metropolitan Teletronics Corp., Dept. PS-1, 


35 W. 35 St., New York, М.Ү. 10001. 


electronics 
1972 TRIGGER CATALOG 


| OUR GREAT SELECTIONS! 


Send for this reliable buying guide 
to carefully selected: Amateur 
Gear * Stereo Hi-Fi » Electronic 
Kits » CB Radio • Tape Recording 
* Electronic Parts * Antennas * 
Tubes * Transistors * Tools * 
Books * Test Equipment 

Count on TRIGGER for the best in 
electronics, Get our FREE Catalog. 


SEND FOR IT TODAY! 


FREE 


Г ; 
| TRIGGER Electronics, Dept, PS-1 


7361 North Ave., River Forest, Ill. 60305 
| | О Send FREE 1972 TRIGGER Catalog 
| Name__ 
| PLEASE PRINT 
| Ka dta LL СИРНЕ 
Сус ————— etc سے‎ 


EMERGENCY OXYGEN SYSTEM furnishes 
40 minutes' supply of oxygen. Twin refill- 
able tanks. Built-in automatic flow con- 
troller. Disposable oxygen masks. Safe & 
simple application. Lightweight—complete- 
ly portable—only 7l lbs. Case 8"W x 
16"L x 3!4"H. $97.50. Send check or 
money order to Airborne Sales Co., Dept. 
P, 8501 Steller Drive, P.O. Box 2727, Cul- 
ver City, Ca. 90230. 


CHRONOMETER WITH SLIDE-RULE, stop- 
watch & lapsed-time dials. Tachometer & 
Telemeter dials make watch useful for cal- 
culations. Outer dial forms rotating slide- 
rule. Excellent for students, engineers, etc. 
Swiss movement. Mo. 5045. $13.95 (2 for 
$26.50) + 72€ pstg. Foster-Trent. Inc., 
Dept. 5045.PS, 2345 Post Rd., Larchmont, 
aq МУ. 3 10538. _ 


| ШИШ 


Domestic & Imported 


| Big Stocks fine Hardwood Plywoods | 


inlays, Turning Blocks 
Pre-cul Veneer 
Picture Kits, Moldings 
SE tet Pre-cut Wood Kits 
pronum Ww i ! 
|< 2 : | Picture frame Stock 
Banding, Ornaments 


Everything in fine kiln 
dried woods for the 
serious craftsman 


Power tools — name 
brands at big discounts 


Wood finishing products 
Hundreds of 


NEW COMPLETE KITSI 
3 UTE DULCIMER 


Big choice Wood Inlay 
Marquetry Pictures 
and Table Tops 

A „РАЕ-СИТ.. 


m 


Birdhouse 


yd | woodworking hand tools 


ga NC biyas 
25€. Bird = Hard-to-find Cabinet 
5 feeder 3 Hardware...pulls, casters, 
Table planter MANY Spice rack slides, locks, hinges, 
uem ‘aati | glides — and more! 
| special picture section— TOM ; 
32 fine woods in color bid аы full line 
This is just a partial m very Supplies 
list of what's in the new Clock and music box 
144 page Craftsman cat- movements and parts 
Fast Service a Full 


alog—mail coupon for 
Satisfaction Guaranteed 


your copy today! A 
MAIL COUPON FOR CATALOG 


“You can have the 
perfect money-making 
business with 
Von Schrader Detergers" 


—Francis von Schrader, President 


Perfect because with Von Schrader Detergers you pro- 
vide a service everybody needs: on-location cleaning 
of carpeting, upholstery and walls. Perfect because 

every home and building are potential customers— 
your business keeps growing. 

Perfect because the equipment you use is the 
finest; proven to clean quickly, completely, pro- 
fessionally. And so easy to operate you need no 

' special skills. (1) Von Schrader Carpet Deterger gives 

 deep-level cleaning to carpeting; (2) Von Schrader Up- 

(Э holstery Deterger cleans fabrics and synthetics beauti- 

i. zem. fully; (3) Von Schrader Wall Deterger cleans walls (and 
e nas) five qup faster than by hand. 

Perfect because you can start with one Deterger. Then, as your business 
grows, add the other two and thus offer a complete cleaning service. Perfect 
because you are the boss, own your equipment, work your own hours. Perfect 
because there are no fees, royalties or contracts. 

Perfect because your investment is so small you'll find it hard to believe. 
And perfect because we help you every step of the way, just as we've helped 
thousands of other men to financial independence for almost 40 years. 

For details (without obligation) send coupon. 


WALL DETERGER 
Free booklet gives you full information. Get the facts about your future in on-loca- 
tion cleaning. See how well Von Schrader Detergers are built, how easy they operate. Read how 
other Associates became financially independent, how we help you every step of the way. 


CARPET DETERGER UPHOLSTERY DETERGER 


Extra! Special 
Recorded Message from 
Francis von Schrader 
to you included. 4 


‘VON SCHRADER company — 


von Place, Racine, Wisconsin 53403 | 


Please send complete information on Von Schrader Detergers р 


Name 


Address i 
City — | 

State Zi 

|— (i£ l Я BM тт 14 —] — 


| тее ыы 
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e 
ا‎ 
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АТ GUITAR 7 DAYS 


OR MONEY BACK 


In this Special Introductory offer you pet all 
$ this: TOP GUITARIST ED 5ALE'S famous 66. 
page Secret System worth 84.10) Which shows 


ES m + MOLDER » a] 


vou how to play a beautiful some the first day 
|o ^ and any song by ear or note in seven days! i 
C tains 32 photos, A7 finger placing charts, etc. 


m 
T 
Ert Е 
ing T 
Jv. 
Z2 P gd 
id nus 
4 


plus 110 popular and western sons. 

Craftsman Wood Service Co., Dept. B-12 hi eiua mule ts it *1 UO. Chord 

: 2729 South Mary Street, Chicago, Illinois 60608 Finder ӨГ ап the hurdi syed їп 

popular music 

ү Rush new 144 page color catalog. | te es Lc ede peo Book 

enclose 50€ for hanling. AN the extra special 

и £1.(0 value. SEW wal- 

m: Ч let size Tuning Device for А x { 
[| iuning any guitar by ear. ы ONE E i d ik ini Кшм 
Мате Total Value SEND NO Now you can use this power-feed shop to turn rough lumber 
і | $9.00—Now $2.98 MONEY! | into moldings, trim, flooring, furniture...ALL popular patterns. 
: Address Just send your пате and address, (m delivery АЧАМ "иге 30a) Tr он Co or all RA ad with a single 
; тнэ 1 82,08 plus C.O.D. postare, Or send $2.98 motor. Free ay iria ow st — oni 
i Ro an fed handling: er Lage теа i iere * d Postcard Today — No Salesman Will Call. ү 

з D pst s orry c s 
City State... Zip ЗА —remii with order.) Money bach Guarantee. BELSAW. POWER TOOLS, 922) Field Bldg., Kansas City, Mo. 64111 


клн —"H 17 
ишш тшш шит киши тюн = === = cor aan ИЕ all | EG SALE, Studio 354-D, Avon by the Sea, N.J. 07717 
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4' Wood Lathe 
at $29.95 


They do the same job 


Unadorned power tools. 


as tools costing up to 5 times as much. 


We skipped the chrome to save you 
money... but we did not skip anything 
on performance. Actually, we skipped 
more than just chrome, we cut out every 
costly frill that wasn't absolutely needed. 
The lathe shown above isn't preme 
exactly flashy. We admit it. But башы а 
in a recent article, Popular Sci- ESL: 
ence used it to demonstrate MEAS 
wood lathe technique and said: Єз 
"You won't go wrong with this 
economical introduction to 
wood turning." It is typical of our tools 
which in spite of low prices, are full scale 
and offer full performance and precision. 
HERE'S HOW WE DO IT... First, we 
don't claim our tools should sell for five 
times the price! Just that our tools do 
the same job... with the same accu- 
racy, ease and speed... and will last at 
least as long. AMT tools cost less to make 
and are sold direct. They are bona fide 
quality power tools used by serious ama- 
teurs and professionals alike and if sold 
in retail stores would be much higher in 
price. We use no magic, let's be specific: 
SIMPLICITY . . . AMT tools are soundly 
engineered to eliminate every frill and 
gimmick—to minimize material and pro- 
duction costs. Machined parts are used 
only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 
DIRECT-FROM-FACTORY SAVINGS . 
You save a bundle, yet, we offer a double 
guarantee backed by a 38-year-old com- 
pany with millions of satisfied customers 
... and hundreds of orders pour in daily. 
LARGE VOLUME... Our own foundry and 
large mass production facilities plus large 
buying power all work to keep costs down. 
STANDARD PARTS . 
standard hardware items wherever pos- 


* sible. By avoiding custom- 
y^ fA made parts we pass on tre- 
О Чч” mendous savings to you. 

If you are looking for power tools that 
perform like units costing many times our 
low prices, order today and you'll be one 


step closer to many hours of woodwork- 
ing satisfaction. Rill 


ST 


AMERICAN MACHINE & TOOL CO., Dept. P912. 
Please send me the units checked. Payment in full enclosed $. | | or 
$3 deposit each item enclosed, balance C.O.D. I must be fully satisfied or will return 
vd within 10 days for full refund. No questions asked. 


8" Power Saw at $19.95 
И: Standard Rip Fence at $3.5 
Long Cabinet Rip Fence y sa. 50 
Bali Bearing pinos at $5. 
LJ Бен Sander at $19 
[] Disc Sander Arachne at $7.95 
[] Mitre Gauge for Sander at $1.95 
[] Drill Press at $34.95 


NAME 
ADDRESS 


TH 
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'| easier work alignment, $3. 50 ‘add'l, Ball 


. . Our designs use | 


G.E. Motor [] $19.90 (with other item) [] $24.85 (purchased separately) 


POWER SA Ш 8” tilt arbor saw 
| | ..crosscuts, rips, 
mitres, cuts compound | 

angles, dadoes, coves, _ 
moldings. Completely & 
assembled with ground ° 
cast iron table, safety 
guard, splitter, mitre . 
gauge. Less blade, 
motor. 


Rip fence for 


bearing model, $5.00 add'l. 940 1 


| h.p. motor or larger, stand- НЕ 
ard blades, attachments. Wt. 
T ыы Ibs., f.o.b. ме 9 


. FREE OFFER, cabinet 
base plans, . . . with one 
piece of 34" plywood, con- 
vert your $19.95 saw into 
a floor model with a huge 
27" x 24" top. Takes cabi- 
net I fence, 50 ааа". 


| TWO GUARANTEES 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and |i- 
compare it with any similar гпа- | 
chine at any price. If not satisfied, 
return it for prompt, no questions 
asked refund! We pay the return 
shipping charges. 


10-YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT 
power tools (except motor which 
carries a one year guarantee) which 
become inoperative for any reason 
within ten years after purchase 
date will be repaired or replaced 
by the factory with no cost to the 
purchaser other than postage. 


Sy developing full 1 h.p. 17 Ibs. 
= (Purchased separately, $24.85). 
With any AMT machine here. $19 90 
B | 


BUY DIRECT 
USE THIS HANDY 
ORDER COUPON 
NOW 


Royersford, Pa. 19468 


MGE 


П Jointer Planer at $24.9 
ГІ Ball Bearing ити at $5.00 
[] Wood Shaper Kit at $19.95 
[] Opt. Hold Down Assembly at $2.95 
[] 6" Swing 3' Lathe at $14.95 
[] 12" Swing 4' Lathe at $29.95 
[] Face Plate $2.50 (either Lathe) 
[] Turning Chisels $4.95 (either Lathe) 


| and steel, 


3° WOOD LATHE sais ce 


| ion and speed as $40 units. Sturdy ‹ cast 


iron with tub- 
ular steel bed. 
Lever action 
tail stock, two- aar - 
speed pulley, fits any motor. Set of 3 high 
speed turning chisels, $4.95 $ 95 
add'l. 4" face plate, $2.50 14 
add'l. 15 Ibs., f.o.b. factory 

12" swing. 


4’ WOOD LATHE: е 


size, does the same job as $75 units. 
Tubular steel bed rails, screw action tail 


stock, three- 
speed pulley. 
Use any mo- 
tor. 3 high 
sam wring cnet ное $0095 
| add'l. 30 Ibs., f.o.b. factory | 
JOINTER-PLANER 055." 75; 


precision ground adjustable 
tables. For planing, m.) 
joints, bevels. Rabbets = S 
to 3%” depth. Fence 
adjustable O° to 50°. | ачар 
Steel knives, dual guards. Use апу ТОНЕ 
Precision ball bearing indus- $ 95 
trial model, $5.00 add'l. Wt. | 
19 Ibs., f.o.b. factory 

A precision unit. 


BELT SANDE It changes from 


horizontal to vertical in seconds. Heavy, 
sander includes 4" x 36" sanding belt. 

Uses 14 h.p. or lar- 
ger motor. V-pulley 
drive and multi-pur- 
pose drive spindle. 


| Disc sander accessory, $7.95 $ 95 
| add'l. Mitre gauge, $1.95 
| add'l, 


DRILL PRESS 


15 Ibs., f.o.b. factory 


Precision. 32" radial $e 
unit has standard fea- v 

tures and many extras. 
Depth of throat up to 16". -æ 
Head tilts and table stays =. 4 
level. Drills to center of a ~ 


32" circle. All cast iron and $ 3 gn 
steel. Takes standard motor. 4 
32 Ibs., f.o.b. factory. 

Makes 


WOOD SHAPER КІТ е, 


coves. moldings, tongue-and-groove joints, 

| etc. Accurate cuts at high 
speeds. Sealed  greased- 
for-life ball bearings. Less 
wood. Takes 14 h.p. motor 
or larger, standard cutters. 


Optional hold 51095 


п „и $2.95 add'l. 
bs., f.o.b. factory 


Does your mother-in-law 


Does your boss? Your wife—on payday? If you've 
read this far, you are not meatball material. Meat- 
balls don't face the facts. They stay put. Pretty tragic 
today when specific training is so necessary. Today 
huge industries depend on people with electronics 
training. What could direct you toward their well- 
paying positions? RCA Institutes. We train you for 
action in Computers, Color TV, Automation, Com- 
munications, Industrial Electronics, and more. 

Check our exclusive line-up of tested methods: 
Hands-on-Training: Over 250 experiments, up to 22 
kits with some programs. RCA Autotext: Easy learn- 


call you a meatball? 


ing method starts you easier, faster. Wide choice of 
courses, programs: Electronics fundamentals right 
up to solid state technology and communications 
electronics. Low-cost Tuition Plans: One to fit your 
budget. FCC License Training Money-Back Agree- 
ment: RCA Institutes! money-back agreement as- 
sures your money back if you fail to pass the FCC 
examination taken within 6 months after completing 
our FCC course. Don't wait. Send attached postcard 
or coupon right now. 


Veterans: Train under GI Bill. Accredited Member National Home Study 
Council. RCA Institutes, Inc. is licensed by—and its courses of study and 
instruction facilities approved by—the М.Ү. State Education Department. 


ы RGA Institutes 


Home Study Department 700-201-0 
320 W. 31 Street, New York, М.Ү. 10001 


Please rush me FREE illustrated electronics career 
catalog. | understand that | am under no obligation. 


a AGE 


ADDRESS. 


CITY = STATE ZIP. "ES 


— ЕЕ — o OO € — — ашын а еар р D— ки -— чи * = — 
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in flight! 


Under 5" ADVENTURER BOOT features natural 
= leather, custom eyelet tabs, natural raw- 
wide hide laces, thick, brawny crepe sole & 
| wedge heel for non-skid safety. Designed 
— very & proportioned for Tall & Big Men only. 
Sizes 10-16, 1% sizes to 12. Widths N,M, 
portable! $18.95 + $1 pstg & insurance. Write for 


free color catalog. The King Size Co., Dept. 
ELE King Size Bldg., Brockton, Mass. 
405. 


AIRCRAFT/ AM RADIO 


Carry it with you anywhere. Monitor the 
108-135 MHz aviation band. Hear area 
aircraft, control towers, weather bulletins. 
And more: tune your favorite AM stations, 
too! Great for travelers, student pilots, 
airline personnel, aviation enthusiasts — 
anyone who wants fascinating listening. 
Telescoping antenna. With batteries. 


Plain Talk — 


KFREALISTIC 


POLICE /AM 
RADIO 


Find out what's 
really happening! 
High-band 
coverage of police 
calls, fire, civil 
defense and U. S. 
Weather Bureau 
data on 147-174 
MHz, plus 
standard AM. 
Separate tuning 
dials for "big-set" 
signal pickup. With 
earphone, battery, 
wrist strap. 


CLAIMS ADJUSTING SCHOOL. Next course 
begins January 1972 for careers in Insur- 
ance Claims Adjusting. Advisory placement 
service. (N.Y. State Approved & Registered.) 
Also courses for men & women interested 
in becoming Travel Agents & Real Estate 
Managers. iie i School, Dept. PS-1, 
165 W. 46 New York, N.Y. 10036. 
Phone CO 5- 7800." 


1795 


| PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 
Teaches you how to pick locks, de-code, make master keys, repair, 
install, көппө, etc. New self-instruction lessons for every handy- 
m man, homeowner, carpenter, mechanic, service 
; station operator, fix-it shop, hardware dealer, 
gunsmith. 53 easy, illustrated lessons. Full price | 
mA only $7.95 postpaid. Satisfaction or refund 
АММА МАГ ww guaranteed. Mail order today! 


| 
Nelson-Hall Co., Dept. AY-1 А 
| 


Fits 


o “© —  325M, Jackson Blvd., Chicago 60606 


Jurpee Seeds Grow 


грее are the best that grow 


Enjoy your garden more, sow Burpee Seeds. 
Send for the Burpee Catalog of | 
| everything for the garden. ics FREE | 


W. ATLEE BURPEE CO. 5602 Burpee Bldg. 
_Phila., Pa. 19132 • Clinton, lowa 52732 • Riverside, Cal. 32502- 


BUILD YOUR OWN BOAT & 


х BOAT PLANS * FRAME KITS « Ё 
* FULL SIZE PATTERNS x 


SEND $1 FOR 96 PAGE CATALOG NOW! 


GLEN-L 25x 


FREE Catalog! NEW 1972 ARC 


At over 1200 stores. 
We're in the phone 
book. 


WELDER 
1995 


WELDING HEATS 


| Plugs in any ordinary 110 volt outlet, Buy direct from the factory and save $$. 
Complete — nothing else to buy. Includes “heavy duty cables “electrode holders 
"ground clamp “extra welding rods *full face mask. Heavy duty — 5 heats for 
welding, soldering, cutting and heating. Easy to operate; step-by-step instructions 
included. ideal for the home handyman or craftsman — pays for itself repairing 
cars, trailers, lawn equipment, boats, etc. 
1-DAY MONEY BACK GUARANTEE. Send only $2 and pay postman 517.95 

| plus postage when delivered, or send $19.95 for prompt postpaid shipment. 
Return within 10 days for refund if not completely satisfied. Orders filled 

promptly — check or money order. LIFETIME GUARANTEE, 


MINI 5 ARC WELDER Department A, 2635 Main Street, Houston, Texes 77002 


ALLIED RADIO STORES 
M TANDY CORPORATION COMPANIES 


2725 W. 7th St. * Ft. Worth, Texas 76107 
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WORLD WAR II PLANE PRINTS. Four new 
aviation collector prints. Each print is in 
four colors on fine art paper, measures 
19 x 22, illustration 16 x 20. Series: Re- 
public | P-47 “Thunderbolt”, Navy F4U 
"Corsair", P-38 "Lightning", North Ameri- 
can P.51 “Mustang”. Price: $2 each or 
$6.95 the set of four. Echelon Publishing 
Co. 1115 Second Ave., So. Dept. Р5-1, 
Minneapolis, Minn. 55403. 


AE. 
у й A ў 


SAVE ON ACCORDIONS & AMPLIFIERS. 
Buy direct at low discount prices. Save ип 
to 1% or more on famous models. 5-day 
home trial. Small down payment; easy 
terms. Free gifts. Trade-in allowance. 
Money back guarantee. Write for color 
catalog & discount price list. Accordion 
Corp. of America, Dept. PS-1, 5535 W. 
Belmont Ave., Chicago, 1! III. 60641. 


Send 25€ For Big Bargain Catalog 


1000's Of Bargains; Surplus, Excess Inventory, 
| Brand Name Equipment 


COMPRESSORS e WINCHES » GEAR MOTORS | ЧЫ 
e M в SCREW JACKS « CB E 
s POWER PLAN e ute 


SURPLUS CENTER ip Cade 685019 @ 


FIND BURIED TREASURE 


3 SEARCH HEADS INCREASE RANGE 
Coins, Jouslry, Gold, ое, Coppes 
Write For FREE Cotelog 
SOLIDTRONICS MFG. CORP, DEPT. PHA TENNENT. NJ 07763 


Learn OCEANOGRAPHY at home 


The first personalized program offering useful and 
understandable courses. Clearly written, authoritative 
and enjoyable. 


Send for free brochure today 
MAURY OCEANIC INSTITUTE 
DEPT. PS 
P.O. Box 53183 

„Houston, Texas 77052 Rz 


BUILD IT YO URSELF 


MINI-DOZER * 

Rugged. compact bulldorer S mast" 
lawn or clealed dorer tracks [nique 
transmission allows 360° turns in 

its own length. 7 & 12 hp engine 
models. Attachments include lawn 
mower, dazer blade. snow blower, 
etc. "Build it yoursel! Plans — $5 00 


COMPLETE 48.PG CATALOG ЭЁ 


of all 30 tractor assembly kits = $1 OO Note: Plans x | 
and Catalog prices refunded on any purchase | $698.95 


POWER HACKSAW 
— KIT $24.95) 


Also 51 other money-saving projects 

to be built for the home workshop. 

Lathes. drill presses, vises, etc. 
Complete 28 pg. 'homeshop: 
Catalog — 506. 


STRUCK CORP., Dept. PS-12. Cedarburg, Wis. 53012 


I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man—if 
you have read this far—who knows 
that anning worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


I Have All The Money І Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And. in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


l'd like to give this to 


my fellow men... 
while І am still able to help! 


I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 


in my youth I knew the pinch of pov- 


erty ; the emptiness of hunger; the cold 
stare of the creditor who would not take 


excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 


drum life of service to another master, 


turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a “leg up" to the 
achievement of your goal Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that itis needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows." It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “опе 
man" business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are “on your own.” It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up vour sleeves. 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. А half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That’s all. Just your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, ГЇЇ 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested ГЇЇ return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far vou are interested 
in the kind of independence I enjoy. And if 
ihat is true, then you must take the next 
step. INo coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send vour 
name now. What I send you mav convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-BA 
CHICAGO, ILLINOIS 60626 
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WEN SOUND” ELECTRONIC | 


ШШ 


BUY DIRECT... 


BONUS 


FREE GIFTS 


| ог, manens in 
Lessons Portfolio) Models for Students, Hobby Play- 
Music Stand - DeLuxe| erg oho New ELEC- 
Case » Music-More| TRONIC accordions with 
"Button Type'' | 

Accordions! 


Amplifiers, too. Buy direct from 
s. World's Largest Dealer—Buy just 
ЯЯ like Dealers do. a to 3 years to 
pay. NO RISK PLAN—5 day 
ome trial. Lifetime performance 
policy. Satisfaction guaranteed or 
money back. Big trade-in deals. 
FREE. Guide, Discount Prices, 
Color Swatches. 


Rush coupon. Get details, Mettre, 
low discount prices on al ela 
... plus savings on amplifiers, 
accessories. No obligation. Write: 
Accordion Corp. of America—Dept. P-12 
5535 И. Belmont Ave., Chicago, 111. 60641 
Pe ee m a —À | [a oe — кыы — шынын кылын ee 
ACCORDION CORP. of AMERICA—Dept. P-12 
5535 М. Belmont Ave., Chicago, Illinois 60641 
Send FREE Color catalogs and discount prices, 
clude special information checked: 


ii 
Г] Accordion Amplifiers [I] Button Accordions "d 
Е 
[ 
| 


ايد اق 
[Big Discounts on Àm-‏ 
plifiers and Reverb‏ 
Units‏ 


Nam 
Addre 
City State — _#ip 


ГАВНО а AETERNE E Sour CNRC SEED 


LOWEST BELOW WHOLESALE PRICES | 


Perm. Match ..... 

10¢ Comb .........1£ ea 
2 Cell Flashlight i 

Elect. Scissors ....1 

52 Art Cards .. 


Auto Spotlight 
Hand Vibrator 
Flash Camera 
Thousands of Bargains — Immediate Deli 
Complete Stock on Hand — Extra Discounts for 
Quantity—Extra Discounts for 1st Order—Write 
for Free Book and Ordering instructions. 

Specialty Merchandise Corporation « Dept. s. 221 
6963 Hayvenhurst Ave., Van Nuys, Calif. 91406 


1/2 ОЕЕ!* 


m /2 12 OFF RETAIL PRICES OF 
COMPARABLE ACCORDIONS | 


IMPORTER TO YOU | 
Choose your “new sound” | 
accordion from World's ' 
Largest Selection. More than 40 : 


m = 


iii iek new features! Full line ' 


z ы ق‎ meamna ай аша 


Color Catalogs, Selection | 


Shoppers' Showcase 


HITS LIKE A RIFLE —` 
KILLS RABBITS, SQUIRRELS 


NEW ICE-TRENDS™ for safety on snow or 
ice. Made of a carbide non-slip composi- 
tion which reduces the danger from slip- 
pery shoes & rubber-soled boots. Elastic 
Strap attaches over every style & size 


shoe, boot or rubber. Each pair comes 
with a plastic carrying case. Only $2 T e 
pair, postpaid, Detwiler Corp., Dept. 


34 Mew York Ave., Westbury, N.Y. 11590. 


HEEL SAVERS. Save on shoe repair costs. 
Make new heels and shoes last longer. 
Leaves no scuff marks, will not skid. 
Made of DuPont Surlyn. Applies in sec- 
onds. Guaranteed to give satisfactory 
wear for one year. Three pair for $1 - 


25€ pstg & hdlg. Specify men's, women's 
or children's shoes, Satisfy Co., Dept. 29, 
160 Amherst St., East Orange, N.J. 07019. 


Powerlul, silent, accurate. m 


routing pests. 


sold world 


over! 


For hunting, larget, wig 
he € £ pay i 
Sportsmans € yo S. cun HUNTING 
< کہ کے‎ SLINGSHOT 


e qu Heavy duty 7" ash stock.‏ کک 
P 40 heavy steel balls, extra rubber,‏ ." 
"s for shooting arrows.‏ 
Р" GUARANTEED. Professional model of‏ 
d Nat'l Slingshot Assn, At dealers, or write‏ 


Е " WHAM: О MFG. CO., Р.О. BOX N-15, San Gabriel, Calif. 91778 


IT'S ALMOST LIKE PRINTING 


Since 1922, 


abled thousands of 
gf men and women to establish 
a business of their own—to reap 
the benefits of their own labor and have the 
personal satisfaction, and independence, that 
comes with operating a business of their own. 
Now, a revolutionary new machine makes it 
possible for an Independent Business Man 
with no “PULL”... No Big Money to Invest 
. . . and, No Experience — to start a business 
of his own, at home in his spare time. Here's 
what J. H. of Pennsylvania says: 


$7,280.00 for 1 to 1% hours work an eve- 
ning in my spare time—and without adver- 
tising. When I start to advertise | will have 


my own full-time business. Right now | am 
using the extra income to give my family 
the luxuries my present job does not afford. 
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YOUR OWN MONEY! 


9€ WORTH OF RAW MATERIAL becomes $125 
in less than 60 seconds—and ANYONE can 
LEARN to do it in a FEW SHORT HOURS! 


Now you can get into this highly lucrative 


business, and use your own home as head- 


quarters. No experience needed because we 
supply everything. The new Warner Success 
"Engraving as a Profitable Busi- 
'" is now ready for you. We will send you 
a FREE illustrated brochure and no salesman 
will call. Send no money — just your name and 
address on the coupon or on a postcard. Be 
the first in your locality to cash in on this 


Program, 
ness, 


ground floor opportunity. 


Engraving Division, Dept. E- 3-BA 
1512 Jarvis Ave., 60626 


Please rush your free illustrated brochure ta: 


Warner Electric Co., Dept. E-3-BA 
1512 Jarvis Ave., Chicago, Ill. 60626 


SEND NO MONEY 
Chicago, 111. 


Name 


POUR HELL ДН Ны н ee es 
City, State, Zip 


| 
3 PEREAT 
е 


— 


RABBET CUTTER 


FINISH CORNERS, cut bh d & trim 
with Arco cutters & electric drill. Use on 
wood, plastics & soft metals. Dual Guides 
assure accurate ¥," contour cuts. Can be 
used with electric routers & drill-presses. 
Мо. 6K Set has Fancy Cove-Cutter, Roman 
Ogee Cutter & Rabbet-Cutter. $4.35 ppd. 


Arco Tools, Inc., Dept. PS-1P, 421 W. 203 
St. New York, N.Y. 10034. 
BUILD THIS All Wooden Clock .. . complete 


plans for the most talked about show- -piece 
in town. Clock is 10095 wood, all working 
parts fully visible. No special tools. Sep- 
arate hour, minute & second hand, weight 
driven, keeps perfect time. Mount in grand- 
father case or on pedestal. Plans only 
$4.00. R. D. Thomas, 1412 Drumcliffe Rd., 
Dept. PS-1, Winston-Salem, N.C. 27103. 


* 
KIDS: 
Learn how you 
can buy used 
engines $15 up, 
new engines $30 
with FREE con- 
fidential list and 
coupons when you 
order your plans 


e BUILD A ‚н 


GEARED HEAD LATHE & MILL 


Turn, face, bore, thread, drill, mill, grind—to 
accuracies within .0002” on famous Maximat 
lathe/mill/drill 
machine shop! Features geared lathe & mill 
heads, 2 built-in 115V motors. Swings 7", 18" 
(10" x 26" quick-change 


p 


combination  metal-working 


between centers. 
model available.) Max. 
vertical cap. 10". Drill, 5 
to center 12" circle. $E 12 
NOW YOU CAN T4 А 
MACHINE ALL PARTS . ES 

YOURSELF! 


— 
e. 
m 


Name 
Address 


e BUILD THIS MINI-BIKE! 


details! 


KART! 


ade frame for less - о 


für plans (indicate type) or 


R | k 
send 10¢ for brochure describing plans: 
PLANS, Box793 Dept.PS-1 Fremont, Neb. 


Г] Maximat 7” x 18" 
Send FREE literature [] Maximat 10" x 26" 


AMERICAN EDELSTAAL, INC. TENAFLY, N.J. 07670 
DEPT. AA-2 


City State ip 


UB Wa MERE СО ишана аш Лав 


La 


Join America's exciting new hobby—Treasure Finding. 
These sensitive instruments work through dirt, sand, 
wood, water, and even rock with no loss of power. 
Quality engineered lightweight and fully transistorized. 
Operates many noure on; an inexpensive 9 volt battery. 
Order Now... all models in stoc | 

| FREE BONUS 
This $4.00 value is yours 


ee when you order a 
Tro Treasure Finder. 


"i 


ө 


THE MUSTANG “330” 


Detects a penny to 5 inches. Detects 
sharply with "Sound off" loud 

speaker. Very powerful, comes com- 
plete, ready to go. 


Wh! 39 \ 
»" ONLY | | Full E year Warranty 2o ( 
FIND LOST COINS, RINGS, GOLD, SILVER, AND RELICS. 
WHERE: SCHOOL YARDS, PARKS, BEACHES, OLD HOUSES, 
VACANT LOTS VIRTUALLY ANYWHERE. DETECT ALL METALS. 


THE TREASURE HAWK “990” „^ 


Detects a penny to 8 inches and silver 4 
dollar to 12 inches. Has view meter { 
loud speaker, sensitivity switch, bat- 4 
tery tester, dual search loops. Power  & 


129° 


Detects a penny to 6 inches. Has _ 
sensitive Vernier tuning for detecting 
fringe items. 


THE SEARCHMASTER “550” „== 


all г 
: 
E | 
E з 
aS 
Л. geo 
E k LM 
i 1 LET, 
4 d cms e E VE 
T mu TEES < А n. 6 5 y и 
S | 
ý а з ; 
Е vocis * 
E 


: " - TN | TO: JETCO ELECTRONIC INDUSTRIES, INC. 
THE HUNTMASTER "770 ù | 5,9. Box 26669 Dept. Ps 
Detects a penny to 7 inches. Has view E EL FASO TERRE TUER 
meter, loud speaker, dual search ! 1 | enclose $ +$2.00 shipping cost for $ total— 
loops, extra sensitivity. | $ | Rush mea 
а M» ™ | oc MUSTANG [] SEARCHMASTER 
‚эй Ee | Г] HUNTMASTER = TREASURE HAWK 
| Г] Send те a free detailed catalog only 
395" >: 
| Address 
| Gity Salê <p 
ON LY *Texas residents add 5% sales. tax 
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The pipe that never 
loses its cool. 


Kirsten's exclusive radiator stem 
tames the smoke . . . makes it 
milder... cooler. It also traps 
impurities and allows you to 
remove moisture with a 

flick of your wrist. 


postpaid. 


Imported aged 
Mediterranean briar. 
^h : Hand finished vul- 

CE canite bit. Order your 
Kirsten pipe and you'll 
keep your cool Юч, 


г 
KIRSTEN РІРЕ CO., INC. 
Dept. PS-I, Р.О. Box 5227, Seattle, Wn. 98107 


T 
i | 
| | 
| Please send me your 1972 catalog showing | 
| all of the Kirsten Pipes and accessories. i 
| | 
| ا‎ | 

і 


Name 


Fantastic New Discoveries in the science of body g 
Bbuilding. Our method will add inches of powerful 
muscles to arms, chest, shoulders & legs. Learn 


iS on trimming the waist with И | 


methods—fast! Results Guaranteed! Send for free 


E Universal Bodybuilding Box 485 
Dearborn, Michigan 48121 
L| Dept. A2 


Li NAME AGE 


PLEASE PRINT 
Я STREET... 

в STATE ZIP 
a 


CITY 


Mail orders filled by 
licensed opticians from 


Your doctor's prescription will be filled by а 
skilled, approved and licensed Optician or your 
own prescription duplicated, Lenses are ground 


$1295 ١ enses ad ease | 


and manufactured to United States optical san 


dards, Choose from complete family 
Bifocals, frifocals, SUNGLASSES at low 
tional cost. We "iar padre pe guarantee accu- 
racy and perfect АН lenses аге safety 
hardened as ch dee by law. 

SEND FOR FREE 


` PRISM OPTICAL INC. гє голу: 


135 West 41 St., New York, N.Y. 10036 Dept. PS- 62 
Moms ccs pape RET eT 1 
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FREE! POWERFUL M MUSCLES FASTIN 


FREE} 


наа a 
— HR ———— M — RR ————X M ÀÓ— BÓ —'M— €ÓÁ—ÀÜÍ—u—ERÓQ—RÀ 
z h 


| 


| end air conditioners. 


Shoppers' 


DATEX FULLY AUTOMATIC CALENDAR 
CLOCK. Datex corrects itself unassisted 
for months having other than 31 days, in- 
cluding the 28th of February. Simply set 
it & forget it. Datex is wall mounted, elec- 
tric, 110 VAC, 10x10" face, 3!5" deep. 
Outer shell finish: walnut grain imitation 
vinyl, imported. $49.85 + $3 shipping & 
insurance. Arlen Industries, Dept. Р5-1, 
9001 Debra Ave., Sepulveda, Ca. 91343. 


SPLIT IMAGE TRANSIT. This precision in- 
strument indicates level and measure in- 
cline to the minutest fraction of an inch. 
Ideal for contour plowing, carpentry, brick 
laying, surveying, etc. This new level and 
incline measure makes other methods 
obsolete. Transit- $10.95 à 
Leatherette Case $3.95. J. W. Holst, 
Dept. PSE-1, 1005 E. Bay St., East Tawas, 
Mich. 48730. 


THIS WINTER 


BUILD YOUR OWN CANOE 


Factory Molded Fiberglass or 


Wood & Canvas Canoe Kits 
FREE CATALOG 


9 "ques | 


TPRAILCRAEFEFT.. 


Ph. 913/243-1313 P.O. Box 60632 Concordia, kahi 66901 


A FREE. BEANS ' 


Burpee's Famous Tender Pod 


See how good green snap beans can be. You get 
a big 50c-packet of seeds free. Just send 25c for 
handling. Send $1 for a pound. 


W. ATLEE BURPEE CO., 5592 Burpee Bldg. 


Phila. P2.19132* Clinton, lowa 52732° Riverside, Cal. 92502. 


SHIP MODELS 


Historic Clipper Ship Models and 
others, hand built and in kits. 
Kit prices from $8.95. A reward- 
ing hobby. Fully Illus. 144 pg. 
Catalog also shows unusual Nau- 
tical items and over 100 pictures 
of Spa & Sea. Send 25¢ to 


\ 
e 110 VOLTS D.C. 


alternator. Operates heavy duty drills, 
saws, and lights, battery charging. Arc 
welding. Does not operate А.С. motors on refrigerators 
Installed in 10 minutes. Guaranteed 
5 years, 52500 Postpaid. Dealerships available. 


A.C. Generators 
60 Cycles, 110 Volts, 


2 af qnd 


T.V.'s, refrigerators, radios, A.C. 
motors to 15 H.P. Cannot operate 
А аг conditioners. 1,500 - watt 

$60.00 plus $5.00 postage. 3,000- 
watt $99.50 plus $6.00 postoge. 
P.O. Box 7066, 2821 Mays St. 
CO PS Amarillo, Texas 79109 


VIRDEN PERMA-BILT 


"TOOL POWER? т 


Ей, 3,000 Watts 0-50 amps from your car's | 


Fanbelt driven. Runs power tools, | 


омсаѕе 


1972 CATALOG #721 free! Over 4,000 
items listed—unique tools, HER equip- 
ment, hard-to-find items. For the hobbyist 
a Bottle Cutter Kit (771,475 . . $10.95 
Edmund's Apollo Space Explorer 3" Re- 
flector Telescope (::80,162 . $59.50). 
Water Pollution Test Kit (271,472 

$15.95). 18" Black Light Strobe (#71, 480 
.. $42.95). Write Edmund Scientific Co., 
380 Edscorp Bldg., Barrington, N.J. 08007. 


TITANIA Man-made miracle jewels rival 
the brilliance of the most expensive dia- 
monds at only $15 per carat. carat 
Titania, set in beautiful 14 kt. gold Soli- 
taire setting just $36. Man's ring with 1 
carat Titania in 14 kt. gold only $44. 
Titania jewels may be cut to fit your 
own jewelry. Free ring size chart & cata- 
log. Regent Lapidary Co., Dept. PSP, 511 
E. 12th St, New York, New York 10009. 


WE NEED INVENTIONS 


Sell mr invention for cash—need manny fer patent?— 
Are technical problems holding you d гран, in- 
ventions has helped inventors all over the world—Just 
like yourself—why not you? inventions | provide the magic 
spring-board to sudden riches. REMEMBER, we аин 
sell your invention or pay you а cash bonus. Write for 


details. 
UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


асса РР nea da cela aat Lar ee. ЙС eT 


APPROVED FOR VETERANS EDUCATION 
DENTAL MECHANIC 


LEARN 
TO BE A 


SECURITY * PRESTIGE * GOOD PAY 
Learn at home, in your spare time, to make Crowns, 
Plates, Bridgework, etc. Dental Mechanics are employed 
by Dentists, Dental Laboratories or open your own shop, 
full or spare time. FULL EQUIPMENT OF TOOLS 
AND MATERIALS INCLUDED WITH COURSE. Low 
tuition, Easy Terms, Write for FREE BOOK about this 
money-making profession that's not affected by automation. 
АҢ IE SCHOOL OF MECHANICAL a rrr 
A 1951] —DEPT. PSI2—PHILA., ‚РА. 19105 — 


IF YOU CAN SING, eim 
OR HUM A TUNE . 


you сап play the ы Saw. 

SO notes to read, no musical 
knowledge required, Since 1021 
we have furnished the entire 
world this unusual, swuept-Loned 
instrument. 
you play or no pay. Musical Saw, + 
hammer, resin and lessons 
mailed on 75 days" trial, write today 
for details and free сору мамл 
News of the World,'" picturing «successful 
sii , MUSSEHL & WESTPHAL. 
íi, Fort St., Fort Atkinson, Wisconsin 
TE NH 


Print For Profit | 


Cards, Stationery, Advertising, 
labels, tickets, announcements, 
Leards, greeting, sympathy, 
prayer cards, etc. Save money. 
Print for others, good profit. 
ga Have home print shop. Pays for 
if itself in a short time. Sold direct 
'F" from factory. y rules sent. 
y We supply everything. Send 25e 
for catalog. KELSEY PRESSES, 
72-C Meriden, Conn. 06450 


Kelsey Presses Dept. 72-C 
Meriden, Conn. 06450 


MAIL THIS 
COUPON TODAY 


1 enclose 25c send big catalog and free samples. 


Name  . . -— À 


Address | _ ue МЕ Сира ЭЕ 


City . State РАТЕ dd 


"WE I-N- V-E-N-T-0-R-S 


Now, whether you're a green beginner or 
expert mechanic, you can breeze through al- 
most any auto repair job on all the cars listed 
here built from 1966 to 1972. 

All you need is the new 1972 Edition of 
MOTOR's AUTO REPAIR MANUAL — the 
famous illustrated guide that makes practi- 
cally every operation on almost any car as 
easy to do as A-B-C. 


Special Trouble-Shooter Section 


The special Trouble-Shooter Section in 
MOTOR's MANUAL, plus detailed trouble- 
shooting information throughout, helps you 
pinpoint any of 4,200 car troubles in a jiffy... 
spots exactly where the trouble is in engines, 
transmissions, axles, etc. 


Big New 1972 Edition 
Over 1,000 Pages — 
Over 3,000 Pictures! 


This newest, most up-to-date edition cov- 
ers everything you need to know to fix 2,300 
car models from 1966 through 1972, including 
compacts and intermediate cars. Plus tune- 
up and front-end alignment specs on all models 
from 1946 through 1965. Over 1,000 giant 
double-sized pages, over 3,000 pictures. 
"Ouick-Check" Specification Tables for all 
cars, 55,000 essential service specifications, 
Over 225,000 service and repair facts. 

The “Meat” of 300 Official Shop 
Manuals 

The editors of MOTOR gathered together 
a wealth of know-how from 300 official shop 
manuals and hundreds of factory bulletins, and 


boiled it down into crystal-clear terms in one 
big illustrated book. 


All These Makes Covered 


TORONADO THUNDERBIRD OLDSMOBILE 
BARRACUDA CADILLAC CORVAIR 
PONTIAC CONTINENTAL OLDS F-85 
IMPERIAL CHEVROLET VALIANT 
DART PLYMOUTH JAVELIN 
FORD DODGE MONTEGO 
CHRYSLER COMET TORINO 
RAMBLER AMERICAN LINCOLN 
PINTO FAIRLANE FRONT-DRIVE 
BUICK SPECIAL CORVETTE CADILLAC 
MARK IV MUSTANG MARK III 
FALCON CHEVY П AMX 
TEMPEST BUICK CHALLENGER 
COUGAR MERCURY HORNET 
VOLKSWAGEN CHEVELLE VEGA 
MAVERICK CAMARO More... 


Not only do you get the latest up-to-the- 
minute "how-to" information on each car listed 
above, you also get service data on Transmis- 
sions, Steering, Brakes, Generators, Alternat- 
ors, Fuel Pumps, Ignition Systems, Engines, 
much more! 

No wonder over six million copieshave been 
sold to mechanics, students, repair shops, etc. 
Try This Book at Our Risk — FREE 

Send no money, Just mail the coupon and 
we'll send the giant 1972 edition of MOTORK's 
AUTO REPAIR MANUAL right to your home 
or shop. Try this famous guide for 10 full days 
— FREE! If this book doesn't pay for itself in 
the first 10 days, just return it and owe nothing. 

Mail coupon to MOTOR Book Department. 
P.O. Box 2316, F.D.R. Sta., N.Y., N.Y. 10022. 


Brand-New 1972 Edition ж Used by 
Repair эор, U.S. Armed Forces, 
chools, Etc. 


"s, 


EEG 


How to fix almost any part 
of almost any car 


ON AUTO ENGINES AN 


systems thoroughly, 


pages. Only $10.00. 
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MOTOR Book Dept., Desk D 121 
P.O. Box 2316, F.D.R. Station, 
New York, N.Y. 10022 


Please send me the Manuals checked below 
for ten days free examination: 


MOTOR's AUTO []MOTOR's AUTO 

PAIR MANUAL, ENGINES & ELEC- 

$10.95. TRICAL SY S- 
TEMS, $10.00. 


If I am not fully satisfied, I will return the 
shipment promptly and owe nothing. Or I 
will keep it and pay the total price in three 
monthly installments, plus a small shipping 
charge. 


[]I want to save shipping charges. I am 
enclosing payment in full and you will pay 
shipping charges. (Same return privileges, 
refund guaranteed. ) 


| 
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Print Name 
Address 
City & State Zip 


Signature Please 


SAME 10-DAY FREE TRIAL 


D 


ELECTRICAL SYSTEMS. 
Explains engines and electrical 
showing 
how and why they work. 700 
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VENJOY AN EXCITING, ROMANTIC s 
| IMPRESSIVE LOOK ! 
- ANYTIME! i 


' QUICK-CHANGE to suit your mood time: Ё 
ALL THREE $6. Send for your Mustache, Sideburns and 


MODOCRYLIC Van Dyke at once! Simply check the ® 
1 کے‎ color you want or send a sample of 


your hair and leave the matching to 


our expert. MAIL COUPON NOW! 
Adheres securely . . , off and on ing 
seconds . . . can be worn as is or 


trimmed to just the style you want 
To Order give hair color m Blonde; 
[T] Black; [1 Light Brown; [1 Medium 
K^ Brown; (] Dark Brown; г Grey; 
iC] Silver; O Auburn or send hair 
sample. Г] Mustache $2; [1 Deluxe 
Mustache $5; [7] Sideburns $3; Г] De- lj 
luxe Sideburns $5; [1 Van Dyke $3; 
O Deluxe Van Dyke $5; [ All Three B 
$6; ПАП Three Deluxe $10 (1 save $5) il 
Masculiner Co., Dept. 788 


160 Amherst St., East Orange, N.J. 07019 © a 
mm ан SOLD ON MONEY BACK GUARANTEE a к— — 


"Since 
1948" 


aa WRIST 
SLINGSHOT 


Most powerful wrist 
slingshot in the world! 
Extremely accurate with 
wrist lock support. 

At Dealers or write: | 
МНАМ-О MFG. CO. Р.О. BOX N-16 san: N-16 San Gabriel, Calif. Calif. 91778 


rDo-—— 


ACCURATE 


POWERFUL + SILENT - 


TWO-IN-ONE ELECTRONIC MARVEL 


PHONE MONITOR & 
TELEPHONE AMPLIFIER - 


Can He Used 
With Phone on 
Or Off Hook 


This minute-slze de- 
Yice used as a phone 
monitor attaches easi- 
Iy ino . installation 
necessary) to {Пе 
side of your exten- 
sion phone and 
picks шр Conversa 
tions going through £259 
the main wire even g 
without lifting the 
phone off the hook. 
As m phone amplifer 
with receiver off hook 
you can have a hands 
(ree conversation 
Without heing chained 
to your phone. This ¢lectronie wonder also enables you to 
in on hush-hush conversation your teenager has. At 
the office. secretaries need to listen in without disturbing 
the conversation with typewriter noises, ete. Also a 
wonderful second receiver when more than one рагіу wants 
to hear the conversation, Has volume control, operates on 
standard mercury battery (ineluded), Complete with ear 
plug. Only $12.95 plus Ste pp. Save $2.00——two for 
| $24.95 пра, 

Sead Cheek or М.О. Satisfaction Guaranteed. 


J. W. HOLST, INC., Dept. P-172, 1005 E. Bay St. 


Mich, 48730 


listen 


East Tawas, 


PERMANENT MATCH 


AMAZING INVENTION SELLS LIKE MAD! 


Lithls up te 15.000 times. 
Pull this ingenious metal worn. 
der out of its case, strike on 
ide, an presto!——it'4 lit. 
Amazes everyone who sees it. 
EARN EXTRA MONEY. Show 
to friends, neighbors. ve HOW. 
workers, in stores, office 
factories, Selis on sight for 
i . Your low созе ONLY 
T. €*4. 80 per doz.; $13.50 for З 
doz.; $48.00 for 12 doz, (2 
samples £1.00) Disniav cards available for big store 
sales. Ideal for fund raising, Order today! Catalog of 
150 other fast aeller& included free. Lakeside Co,: 
Dept. RP-12, 6800 N, Campbell, Chicago, HI. 60645 


How to get rich - 


START YOUR OWN BUSINESS RIGHT FROM YOUR 
HUNE — -AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


When Bob Carter of Newark, N.J. ran a 
small mail order ad in House Beautiful 
magazine he and his wife started on a shoe- 
string. His ad cost $50. By the end of his first 
year in mail order he took in over $100,000! 

Another beginner—a lawyer from the mid- 
west, sold a mail order item to fishermen. 
Specialty Salesman magazine reveals. "he 
made $70,000 the first three months!” 

Have you ever thought of operating a little 
mail order business of your own? Something 
you could start on a shoestring right from 
home in your spare time. It's a fabulous 
business! 

There is no other business where you can 
make a fortune so fast. Come up with a ‘hot’ 
new item . . . and WHAM! 

It strikes like a bolt of lightning! 
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Millions of people read your ad and sudden- 
ly, you are swamped with cash orders from 
all over the country . . . MORE MONEY 
in 60 days than you could earn in a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders—over A HALF MILLION DOLLARS | 
IN CASH! 

Yes, Mail Order is the fastest-growing, 
most profitable business in America! And now 
with the population explosion . . . the huge 
teenage market . . . and more people moving 
to the suburbs—we are on the verge of the 


BIGGEST BOOM in Mail Order history! 


Free 


If you are sincerely interested in starting a 
lucrative business of your own ACT NOW! 
We can help you get rich in Mail Order just 
as we've helped others. Mail the coupon or 
send a postcard. We'll send you a free book, 
catalog, ads and complete facts about our 
offer. No salesman will call. No obligation. 
You don't need previous experience but you 
must be over 21. Write to: 

Mail Order Associates, Inc., Dept. 131 

Montvale, New Jersey 07645 


Mail Order Associates, Inc., Dept. 131 
Montvale, INew Jersey 07465 


Please rush full details immediately. 
Name 


Address 


State Zip 
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KLEEN LINE BOTTLE CUTTER 


Make your own glasses, goblets, vases from discarded 
bottles. Do your bit for ecology. Sell for profit, give as 
gifts. Give your friends glasses made from their fa- 
vorite beverage bottle. Any round bottle can be safely 
and easily cut in less than 5 min. Abrasive paper in- 
cluded to smooth the cut edges, Precision tool of NI 
plated steel comes with 3 cutters, $9.95 plus 50e post. 
In Calif, add 55e tax. 3" or 4" wooden handles $4.95/6 
pak. plus 30e post. Epoxy $1.00. Send gift card—we'll 
| include it ws cutter. 
NDERSON ASSOC. 
Dept. PS-1 1370 LOGAN, COSTA MESA, CA. 92626 


man ARC WELDER $9.3 


NATIONALLY 
TISED 
—HN O 
WELDS — 
SOLDERS — CUTS 
METALS! Pla 
110 volt sock- 
— , МАКЕ — REPAIR 
1001 items for CAR== 
HOME—BUSINESS, Lifetime BURNOUT GUARANTEE-—140 
day money back trial (if retnd). HEAVY DUTY eau Мо 
xperience needed-—FREE WELDING LESSONS 


SEND ONLY $2.00 


$98.99 nlus $1.00 T Bald del. in 
COMPLETE READY TO U E—Includes BIG 
Brazing, Solder, Carbon *''touech'' rods. ELE THOFLAME 
ARC TORCH! OFFER LIM ITED—Order TODAY! MIDWAY 
WELDER, Dept. EPS-1 Kearney, nee 698947. 


Know 
your 
blood 
" pressure 
instantly! 


doctors recommend keeping close tab 
on your blood pressure, here's the 
perfect instrument. High-quality Aneroid-type with touch 
and hold Velcro sleeve. No slipping. Accurate, easy-to- 
read gauge. Compact zippered case. Unconditional one- 
year warranty against defects in workmanship or ma- 
terials, $16.95. Blood pressure unit and genuine Bowles 
Stethoscope, $19.95. Money back guarantee if returned 
ppd. within 30 days. Add 75c postage. 


Standard American a Dept. 1-P5 
Е. Park Аме. е New York, М.Ү. 10016 


$$TREASURES$ 


Find buried gold, silver, jewelry, 

and coins with revolutionary pat- 
f ented analytical metal detector. | 
E Will differentiate tin cans, pop 

top lids, nails, bottle caps, gum 

wrappers fram treasure. Saves 
B unnecessary digging. Also has 
| push button and automatic tun- 

ing, negligible ground pickup, 

greatest detection range, etc. 
| Free catalog. 


GARDINER ELECTRONICS CO. 


| Dept. 2, 4729 No. 7th Avenue 
Phoenix, Arizona 85013 


DVER- 
18.95 VALUE! 
PRICEI 


Get back on the level with Air Lift Air Springs. Great 
for campers, trailer haulers and anyone else who 
overloads a Vehicle. Air Lift Air Springs reduce 
bottoming-out, sagging, swaying and bouncing. Find 
out the name of your nearest Air Lift dealer by calling 
800-243-6000 toll-free. In Conn. call 800-942-0655. 
Or write for literature to: 


AIR LIFT AIR SPRINGS 
Dept. PS, 2710 Snow Rd., Lansing, Mi. 48917 


Shoppers' 


EMERGENCY ROAD REFLECTOR triangle 
is so effective that many countries now 
require all vehicles to carry it. Reflects up 
to 1500 feet. Only warning device you'll 
ever have to buy—nothing to burn out— 
always ready. Folds for easy storage. Only 

. $3.95 Tradewinds, Dept. Р5-1, Вох 92, 
Sherborn, Mass. 01770. 


YE OLDE UP- 

RIGHT PHONE. 

From the roaring 

| twenties these 
replica upright 
phones are ready 
to use now 
equipped with a 
standard cord & 
plug for instant 
use. In Black with 
Brass trim $49.95. 
In Brass with 
Shipp trim 559.95, 
ipping charge 
1.56 each. Send 
Ча free catalog. 
Grand Com, Inc. 


York, N.Y. 10036. 


DRAINS pools, cellars, laundry tubs 
PUMP IRRIGATES — CIRCULATES — SPRAYS | 


Heavy duty ball hearing pump. All metal, rust- 
proof Type XB. Stainless shaft. Use ід HP or 
larger. 1 HP 1,200 GPH 60' high or 3,000 
GL, СРН 25' well. 5,200 СРН max. 134" ins, 
| тш 1” out. Belt or direct drive. $13.95 
сани ыр Туре P won't rust or clog. Bronze bear - 

ing. To 2,400 СРН, 1" in: 34" out. $9.95 
P'pd cash with order. Money back Guarantee. 


LABAWCO, Box 34. Belle Mead, N.J. 08502 


BUILD tHe CLOCK 


YOU'VE ALWAYS WANTED 


Select from 26 clock tias Hanang 
100 movements, dials, hard-to-get 
hardwood moldings, ñne brass hand: 
ware, barometer fit-ups and music box 
movements. Easy-to-assemble wood kits 
are available too. 


CRAFT Send 25¢ for 66 page catalog. 
PRODUCTS Dept. 2 Elmhurst, 111. 60126 


9 : T 2 X 
USE THIS DDD 
HANDY DANDY 
STORAGE IDEA! 


Jandy Dandys are plastic caps that hook 
into Ya" pegboard and hold quarter-twist jars, such as used 
or baby food. Suggestions for FREE JARS in every package. 
lothing better for storing workshop supplies, parts, small 
ools, kitchen and household items, hobby supplies. Sample 
yack 10 for $1 ® 36 for $3.50 € 72 for $6.00 € 144 for 
11.50. Caps only. Mo jars. Postpaid U.S.A. No C.O.D.'s. 
WICKLIFFE INDUSTRIES, Box 286, PS- 1 Wickliffe, Ohio 44092 


MAGIC MAIL PLAN == 


——— | that comes with this Little Machine 


BIG WINTER SAVINGS NOW 


for greater SPORT & FAMILY FUN 
Travel 


GENUINE Folbot RECREATION tör just ONE 
small investment, WITHOUT the. continuous 
burdens of complicated 'big rig' operation 


large You GO CAREFREE anytime with COMPACT 

| Folbot . rocky streams, lakes, marsh, 
DACRON surf & open sea. Superior non-sinkable de- 
| Sail Rig signs provide SAFEST low gravity center, 
fram balanced low & high seating, substantial con- 


struction, protective decks & 


А EXCLUSIVE 
swivel-back COMFORT. 
WORLD RECORD FISHING 


Champion reports: ''Caught more large 
Tarpon in 1961 than anyone in the world, 
because my Folbot skims over water 
Fast & QUIET, easily tows Tarpon and 
Shark for hours and SAFELY ashore, 
which revolutionizes fishing entirely.” 


NATIONAL SAFETY RECORD 


In handy Folbot YOU GLIDE smoother, faster 


& NOISELESS with paddles, oars, or sails and І і 
ne эн W. 1 to n HP motors. EM of spacious 
styles зе Tram 0 SEATE, = # 
ING ar rigid PORTABLE come im PREFAB | 16 foot 
KIT, er expertly FACTORY BUILT j $1 9 
FREE color catalog : | и 
! BASIC КІТ 


FACTS & FIGURES 


Mail coupon or address to: 
FOLBOT Corp. Dept. PS172 FACTORY BUILT 
Charleston, S. C. 29405 Folding from $210 
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from $1 32 


ADDRESS 
CITY 
STATE 


THE RAYMOND LEE ORGANIZATION INC. 


230-H Park Ave., New York City 10017 212 MU 6-8500 
SEND FREE ‘INVENTION RECORD" Form 


“PRODUCT MARKETING" 
Brochure 


DEVELOPED & PREPARED 
For Commercial Appeal & Sales 
DESIGN—MARKETING—PATENT RESEARCH —DRAWINGS 
Second Decode of Reliable Service to 
INVENTORS e MANUFACTURERS e LAWYERS 


Director: Raymond Lee 
United States Patent Office former Pateat Examiner 
United States Department of Army former Patent Adviser 


Member: United States notice 
International Chamber of of Com 


Re > Magnifiers 


. ENLARGES 
"nn | CLOSE WORK 


See clearer, work faster, 98 | 3 
more accurately with less $1 
eye strain, a ваз | 


CAN MAKE YOU $12 AN HOUR 


Write today for free facts about the newest and 
most fascinating of all new home operated busi- 
nesses, For the first time, а simplified machine 
brings the fabulous profits of 
Plastic Sealing and Plastic Lam- 
inating within the reach of the 
amall operator. Anyone can 
learn to operate it with a few 
minutes practice. Then— with tension with 

our MAGIC MAIL PLAN—can MAGNIFYER. Wear like 
get mail orders pouring in daily азе, they'll magnify about 
with cash in every envelope. x and leave hands free to 


work. Produces a 3-dimensional 
No Canvassing or Selling effect, where each detail a 
Fill orders at home insparetime 


tostart. Then expand to full ears to stand out. For CLOSE 

time business. We en supply ORK, АГАШ, SEWING, HOB- 

circulars to bring back cash BIES, ‘etc. Sturdy, lightwei ht, adjusts to all sizes. 
and orders, Rush name for all With or without glasses. owerful prismatic pol- 
the facts you need to start. A ished lenses. Only $1.98 + 50€ for Post. and Hdlg. 
by mail. The materiai | Postcard will do. No charge. PPD. (2 for $3.50, 3 for $5.00) worth much more! 
costs only 11с. WARNER ELECTRIC CO. MONEY BACK GUARANTEE. Nu Find Products., 


1512 Jarvis, Dept. L-3-BA, Chicago, Illinois 60626 Dept.HB 824.Box 205, Church St., N.Y.C. 10008 
JANUARY 1972 


The machine is turn- 
ing out a job that will 
bring operator $2.58, 
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| Would this patch make you 
a better bass fisherman? 


We think so! 
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HANDY SHAVER is a new, lightweight & 
compact cordless electric shaver. De- 
signed for daily use, quick touch-ups, 
travel & camping trips. Has safety lock 
On/Off switch, stainless steel shaving 
head. Comes complete with Duracell (& 
oo batteries, zipper case, magnifying mirror 
zd & cleaning brush. Only $12 ppd. EPKO 
z$ Distributing, Dept. PS-1, 21750 Hillcrest 
Dr., Waukesha, Wis. 53186. 
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"Since joining BASS my fishing has improved 500%." 
That's just a sample comment of one satisfied BASS member Bill Dance of 
Memphis, Tenn. We have hundreds of comments like Bill's in our files. 
Three years ago we created BASS just for the bass angler, and we haven't changed 
one bit. Everything we do, and everything you get as a member, has one objective... 
to make sure you get the fullest pleasure out of bass fishing and to improve your bass 


TRANSISTORIZED LISTENING DEVICE. 


fishing skills. Ninety seven percent (97%) of our members are not tournament The "Big Ear" comes complete with tripod 
fishermen so we must have something else that keeps our members coming back for and earphones. Pick up conversations too 
more BASS, distant to hear. 18" reflector-disc concen- 

BASS MEMBER BENEFITS | trates sound waves and amplifies inaudi- 


ble sounds. Sturdy tripod with aiming 
handle, and stethoscope-type earphones. 
$18.95 plus $1.00 pp. and handling. World 
Co., Dept. PS-1, 1 Park Ave. New York, 
N.Y. 10016. 


TOOLS 


= 

New 1972 Catalog contains unique col- 
lection of hand tools, small power tools 
rarely found in stores or other cata- 
logs. Hundreds of items to make proj- 
есін easier, more fun, All finest quali- 
ties, sold with monexr-back guarantee. 
"end 206 for 1 year subscription i} 
bes). 


»»» BASSMASTER Magazine. A full year's subscription. That's six issues of a 
publication jam packed with stuff about bass...stories about bass, pictures of bass, 
new bass tackle, bass tackle tips, locations of hot bass fishing spots, how to find bass. 
Bass and more bass. BASSMASTER is available only to BASS members. 

... BASS TACKLE TEST PROGRAM. Renew your membership and you receive a 
free package of the newest lures and tackle on the market. 

... BASS FISHING INFORMATION SERVICE. Planning a trip? So your trip will be 
more enjoyable, contact us. We'll help by filling you in on the hot lakes in the area, 
marinas, motels, guide services, etc. 

.»» WATER CONSERVATION. BASS filed over 200 anti-pollution suits in 1970. 
And, there will be more. We are dedicated to conserving our nation's waters and as a 
member you're fighting pollution, 


Plus... 


..» You also receive a colorful silk embroidered BASS Patch, Membership Card and 
Decal. You'll have discount buying privileges via the BASS Shopping Service; a chance 
to participate and attend local Bassmaster Chapters, National BASS functions, and 
BASS Fishing Seminars held in towns across the nation. 


Brookstone Company 
1222 Brookstone Building 


The experts agree | 
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MEMBERSHIP in BASS is only $10. You're right. Your subscription to BASS- 
MASTER is worth that much, But, as a member you receive much more, We think 


« 
e 


your BASS membership will make you a better bass fisherman and strive to make this | : 
core thia. | | new Heathkit 
Don't delay. Fill in the order blank below; Mail it along with your dues to us and p^ АК-1500 180-watt 
start enjoying your BASS benefits now. It hasn't happened yet but if you're not AM/FM stereo receiver 


66 The AR-1500 is the most powerful and sensi- 


completely satisfied we'll gladly refund your dues. ; : | 
tive receiver we have ever measured . . .'' — Julian 


VORAUS FREMDE RON erett aE ON e NEEE E NU NS EUER VIRUS E E a a ЫЗЫ, ы, e ID ICI о ся E Hirsch, Sterea Review 
Please enroll me as a member of the Bass Anglers Sportsman Society. | understand 6 6...a stereo receiver easily worth twice the cost 
my membership benefits including my subscription to BASSMASTER will start (or perhaps even more)..." — Audio Magazine 


66 Great new solid-state stereo receiver kit match- 
es the demands of the most golden of golden 
ears," — Radio Electronics 


Kit AR-1500, less cabinet, 42 Ibs. ....... 349.95* 
ARA-1500-1, walnut cabinet, 6 Ibs. ...... 24.95* 


immediately. ($6.00 of your yearly dues are applied to BASSMASTER subscription.) 
If | am not completely satisfied, I'll return membership packet and уси will promptly 
refund my dues, 


NANE AONE 


-— 


a AGE L| HEATH COMPANY, Dept. 16-1 | Schlumberger 1 

| Benton Harbor, Michigan 49022 

2; —————X 0.2 | -———E— |. 1 CJ Enclosed is bcm рия ы саш.) i 

b vs i Piease send my AR-1 return mail. | 

Age when you began bass fishing... Weight of your largest bass Г] Enclosed is $ 4 ж plus shipping for | 

[] DUES ENCLOSED O BILL ME ARA-1500-1 walnut cabinet. - 

() 1Yr.-$10 ( ) 2Yrs.-$18 () 3Yrs.-$25 Yoga qucm ici 

BASS ANGLERS SPORTSMAN SOCIETY | Address. i 

P.O. Box 3044, Montgomery, Alabama 36109 PS-1]b ! city | - State ; Zip і 

' —À— | Prices & specifications subject to change without 
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ELECTRIC SALT & PEPPER SHAKERS. 
Styled in fine hardwoods with walnut grain 
finish. Shakies are about 414" tall. Each is 
powered by one "AAA" penlight cell (not in- 
cluded). Only $9.95 for one set; two for 
$16.90. Add /5¢ pstg & hdlg. Ill. Res. add 
595 sales tax. 10 day Momay Баск guaran- 
tee. Hammurabi House, Dept. 5952-69, 
402 S. Robinson, Bloomington, 111. 61701. 


EXPLORE THE WONDERS of plant growth, 
experiment with germination & hybridiza- 


tion. Kit includes 20 gm. diluter-control; 
4" x 5" color filters; chromatography pa- 
per; 12 starter pots; soil & tray & every- 
thing needed for experiments, + instruc- 
tions & epe Botany. handbook. Stock 
471,412, $6.95 ppd. Edmund Scientific, 


300 Edscorp Bldg., Barrington, N.J. 08007. 


BUILD YOUR OWN 


Cabover Campers « Covers 
16° & 20° Travel Trailers 


e PLANS e 


Ж FREE CATALOG Ж 
GLEN Recreational 


Vehicles — 
9152-51 Rosecrans, Bellflower, Calif. 90706 


A GYRO OF YOUR OWN | 


: T AIRCRAFT 


WORLD'S MOST POPULAR HOMEBUIL 


GYI PTER Ё НҮПВОО Т ен md: 
TAKE THIS EASY FIRST STEP NOW: Get our color- 
ful INFO PACKET (for Copter, $5; Glider, $3) 
with Design and Piloting information; in-flight 
photo; 3-View Drawings; Construction Hints; 6- 
page "Bulletin" with numerous pictures plus 
descriptions of Plans, Kits, Engines, and flyers 
comments; Condensed Price List . . . and а 


Certificate for $5 (or $3) toward the purchase 
of Plans. See how others like you are enjoying 
their personal Gyros. Pilot ages range from 
teens to over 60, novices and pros. Even if 


` JOIN THESE SHARP-ALL 
MONEYMAKERS 

"Think the world of my Sharp- 
All. Am grossing $4,000 a year 
on a part-time basis." 

Lawrence Stevenson 

E. Syracure, New York 
"There's excellent profit in 
sharpening . . . we now do 
about $600.00 a month." 

Ed Kisler, Jr. 

Sarasota, Flors 
"I average $5.00 an hour part 
time and business gets better 
all the time." 


Roy Jennings 
Sandwich, lini 


Makes Over $60 EXTRA a Week 
In Own Sharpening Shop! 
“My Belsaw Sharp-All made 

me $3,500 last year just Іп spare 

time. Now I’m going full time. ve 
it's great to be your own DOSS. aig 

David Swanson — Utica, Michigan 


Let Belsavv prove 
YOU can do it, too! On our 


30-DAY FREE TRIAL OFFER 


You risk nothing by accepting this offer to 
see how easily you can turn your spare time 
into Big Cash Profits with your own Complete 
sharpening Shop. No selling... No previous 
experience needed. Our famous Sharp-All and 
show-how instruction set you up to make 
$200, $500, $700 a month CASH sharpening 
SAWS, KNIVES, SCISSORS, LAWNMOWERS, 
Shop and Garden tools . . . all cutting edges. 


Send coupon for FREE facts on 
this money-making business. 
How we'll even finance you. 
No Obligation — No Salesman Will Call 
BELSAW SHARP-ALL CO. 
702) Field Bldg. Kansas City, Mo. 64111 


— RUSH COUPON TODAY FOR FREE BOOK —— 
BELSAW SHARP-ALL СО. stan Field, Pres. 
702) Field Bldg., Kansas City, Mo.64111 


Send details of FREE TRIAL OFFER and Free Book "'Lifetime Security" 


Name 
Address 


City 


Nan’t Ra Hal A Man! 
Let Me SHOW How | Can Make You a REAL HE-MAN 


UII C WU кы 


N? MATTER how ashamed of your present 

physical condition you may be, you have 
the DORMANT muscle power to be a real 
HE-MAN. I know. I was once a 97-pound 
weakling. Then I discovered “Dynamic-Ten- 
sion," the secret that changed me into "The 
World's Most Perfectly Developed Man." 
You can practice my NATURAL, easy “Dy- 
namic-Tension" method in JUST 15 MIN- 
UTES EACH DAY. Your scrawny chest, 
shoulder muscles swell . . . you get sledge 
hammer fists, a battering ram punch...ridges 
of solid stomach muscle... mighty legs. 


AF YOU WANT... 


2 COR 
More Muscle 
—Big Chest! 


Broad Back 
& Shoulders! 


More Weight! 


Magne ic 
Personality! 


illustrated book ^. . 


shows how ''Dynamic-Tension' can make Wy. O ч " 
you а new man. 32 Pages packed with ac- | MANES тоу 
tual photographs, valuable advice, an=- kk auw aiy 


ua copy free. Rush coupon to те ғ: 
personally: CHARLES ATLAS, Dept. 
11 115 East 23га 5t, New York, у 
N. Y. 10010 Es 


FE = 
a 


No obligation . . . No salesman will call 


State Zip 


е Sinny; oa 
Run Down? Жопа s 

e Always Tired? Perfectly 

e Nervous? _ Developed 


e Shy, Lacking in | all 
Confidence? : 

* Overweight, 
Short of Breath? 

e Lacking in Vim f 
and Vigor? 

е Fat or Flabby? f 

* Slow at Sports? [51 

+ Do You Want to 
Gain Weight? 

s Tired of Being 
Bullied? 

s Ashamed of 
Your Half-Man 
Build? - 

NOBODY would 

ever dare call an 

Atlas Champion 

"Half A Man.''And 

nobody has to set- 

tle for ''Second 


CHARLES ATLAS 
himself tells you 
what you can do — 
FAST — right on 
this page! 


Qa Trophy. Over 


CHARLES ATLAS, Dept. 11 
115 East 23rd St., New York, N. Y. 10010 


Dear Charles Atlas — Here's the Kind of Body I Want: 
(Check as many as you like) 

[] Broader Chest, Shoulders Better Sleep, 

Г] Powerful Arms, Legs, Grip C) моге Weight Solid— 

[J Slimmer Waist, Hips in the Right Places 


Send me, absolutely FREE, a сару of your famous book 
showing how ''Dynamic-Tension'" can make me a new і 
man. 32 Pages, crammed with photographs, answers 
to vital questiuns, and Valuable advice. Nu obligation. | 


Address....... BR URN UC Hcr Г oie cc Ram Hom coe Le mtt 


City & Zip 


a à B KF Е 


JANUARY 1972 | 149 


ake any 
Д books for 
only $ 


when you join the 
POPULAR SCIENCE BOOK CLUB 
(A unique book club for mechanically-minded, ‘I'll do-it-myself' men) 
RIGHT NOW, you can get up to $57.95 worth of books on 
your favorite subjects for only $1.00. The best books on 


home repairs, mechanics, automobiles and auto repair, 
electronics, how things work, science, math, space. 


| Cleri 1 THE PROMISI 5E OF ‹ 


SPACE 


a АН û 


- EA m: 
T PLAN Ac PL ANT YOUR UMN PROPERTY 


THE COMPLETE Hor 
MEDICAL 
ENCYCLOPEDIA 


309. WOODWORKING FACTBOOK, 
Hundreds of wood facts and tips, 
hundreds of woodworking ideas 
and shortcuts, Retail $15.00. 


cum‏ چ 


ELECT RUINCS 
"EVERYBODY 


——LÓ— аЬ o 
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038. ELECTRONICS FOR EVERY. 
BODY. Do-it-yoursel! electronics. 
How to build kits or your own 
projects. Retail: $6.95. 


The 
HOW 


036. THE HOW AND WHY OF ME- 
CHANICAL MOVEMENTS, How six 
basic mechanical elements power 
every machine ever invented, 
Retail: $7.95. 


269. WE ARE NOT ALONE. incred- 
ible true report of search for intel- 
ligent life in other worlds—and the 
findings! Retail: $7.50. 


301. THE PROMISE OF SPACE. 
From earliest rockets to moon 
shots to our future in space. 

Retail: $8.95. 


a 
Е APPLIED 
| MATHEMATI (5 


кыйл mmi ere mh es шыр ыр че 
[L1 کی تی سے‎ Б т БЕА. 
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MALI 


242. HANDBOOK OF APPLIED 
MATHEMATICS. Over 1,000 pages 
of math fundamentals, practical 
uses ol math. Retail: $9.95, 


290. HOW TO SAVE MONEY WHEN 
YOU BUY AND DRIVE YOUR CAR. 
Used cars, trade-ins, financing, 
gas, oil, tires, batteries, tune-ups, 
more, Retail: $5.95. 


316. HOW TO PROTECT YOUR- 
SELF TODAY. How to protect your- 
self, your family, and prope in 
all kinds of situations. Retail: $6.95, 


299. HOW TO GET MORE FOR 
YOUR MONEY IN RUNNING YOUR 
HOME. How to cut your bills on 
heating, electricity, insurance, 
maintenance, more. Retail: $5.95. 


273. THE COMPLETE HOME MED- 
ICAL ENCYCLOPEDIA. The human 
body and mind—and how to pre- 
vent and treat their ills. 

Retail: $12.95, 


—— 


292. AMATEUR ASTRONOMY. Tour 

space with fantastic star, lunar. 

planetary maps, faci-filled text. 
Retail: $6.95 


308. THE EMERGENCE OF MAN. 
Human evolution through the ages. 
New discoveries in archaeology. 
Studies of primate behavior. 

Retail: $10.00. 


POPULAR SCIENCE BOOK CLUB . 44 Hillside Avenue, Manhasset, N.Y. 11 11030 - 
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for only *1 


HOW YOUR CLUB WORKS: First, choose any flour of 
these 24 best-selling books (in their original publishers’ 
editions) for only $1 (plus postage and handling) to start 
your PSBC membership. You will receive your joining 
shipment in several weeks. Then, every month, you'll 
receive a Club bulletin fully describing the coming selec- 
tion. (If you want the book, do nothing. It will be sent to 


Get up to *57.95 worth of books 


you automatically. If you don't want the book, you must 
simply return the special form that comes with the bul- 
letin, by the date shown.) To maintain all membership 
privileges, you need buy only one selection per year. 
Club selections are the best books available on home 
repair, electronics, automobiles and auto repair, science, 
math, space, and on every other subject that holds spe- 
cial appeal for you. Each Club selection comes to you at 
your special reduced member's price. (Discounts range 
from 35% to 70%!) 


ry selection Yo» 

u'll receive ч |, 
col : 

ati It may be a equa 

pn ч а key ring, OF 5 pte forward to an 
practica dis Lp 

enjoy. 
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058. HOMEOWNER'S COMPLETE 
OUTDOOR BUILDING BOOK. 265 
easy outdoor projects — patios, 
lences, walls, furniture, pools, 
more, Retail: $8.95. 


317. COWLES ENCYCLOPEDIA OF 
SCIENCE, INDUSTRY AND TECH- 
NOLOGY. Information on avery sci- 
entific and technical subject, Non- 
technical language, Retail: $17.50, M 


go E——— a—-— ӘР 


Forialis., 
күз lae. 
Tips акы Ма! 


1 


314. DUNLOP ILLUSTRATED EN- 
CYCLOPEDIA OF FACTS. Unique 
all-purpose reference. Covers every 
field of human Knowiegae. 
elail: 


289. MATHEMATICS: ITS MAGIC 315. THE BODY HAS A HEAD. All 042. FORMULAS, METHODS, TIPS 

AND MASTERY. Valuable problem- about the human body—its organs AND DATA FOR HOME AND WORK- 

solving skills and tricks. 1,000 and systems, the senses, the body's SHOP. Thousands of methods, cal- 

worked examples. Retail: $8.75. defenses, the brain. Retail: $12.50, €ulations, tables for i home or 
5. 


$8.95. workshop job. Retail: $7. 


— — ي 
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310. THE TRACHTENBERG SPEED 
SYSTEM OF BASIC MATHEMAT- 
ICS. Amazingly simple, effective 
system of mathematical ‘“short- 
hand." Retail: $5.50. 


291. HOW TO PLAN AND PLANT 
YOUR OWN PROPERTY. Here's 
how !o landscape, save money, 
Plans, plant lists. Retail: $7.95. 


286. CRIME AND SCIENCE. Superb 

fact-crime book. Amazing detection 

techniques, lab tests, real cases. 
Retail: $8.95. 


293. WHAT WOOD 15 THAT? How 
to identify wood, select and use il. 
40 actual wood samples included 
in book. Retail: $7.95. 


303. THE UNIVERSAL HOME DOC- 
TOR. How to keep your body work- 
ing at peak performance. All abou 
symptoms, disease, treatment. 
Retail; $9.95. 


295. AUDEL'S DO-IT-YOURSELF 
ENCYCLOPEDIA, Masonry, carpen- 
try, electrical work, plumbing, 
rote Pis everything around the 
houso. Retail: $5.95. 


MAIL ATTACHED CARD TODAY or write to address at bottom of preceding page. 
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CONSTANT SPEED 
COMPUTER 

SYSTEM for CAR 

TRUCK 

CAMPER | 


ANY VEHICLE WITH AUTOMATIC TRANSMISSION 


DRIVING 
COMFORT 
ECONOMY 


CONTROL COMPUTER THROTTLE SERVO 


DIAL A SPEED 
PUSH A BUTTON 
FORGET IT . vourvenicte 


WILL SMOOTHLY INCREASE SPEED TO DIAL 
SETTING AND HOLD THAT SPEED ON HILLS 
AND FLATS WITHIN 2 MILES PER HOUR. TAP 
THE BRAKE PEDAL AND YOU INSTANTLY DIS- 


ENGAGE THE SYSTEM . . . IT'S ALL DONE WITH 
ELECTRONICS . . . 
ш STEP BY STEP INSTALLATION 
INSTRUCTIONS. 
wm INSTALLS IN LITTLE MORE TIME 
THAN A CAR RADIO. 


$59.95 
+ $5.00 SHIPPING AND HANDLING ANYWHERE IN THE 
USA. CAL. RESIDENTS ADD 5% SALES TAX. DEMAND 


HAS REQUIRED 6-8 WEEKS DELIVERY ON A FIRST COME 
BASIS. 
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with Man-size 
Economy Tractor 

Plow 10" furrows 8" deep in sec- 
ond gear. 14 horsepower. More 
workpower with all-gear drive — 
no fluid power loss. 5' lawn mower, 
20 attachments for yard, garden, 
snow. Most for your money. Write: 


CONOMY 

s TRACTOR 

1005 A-1 Anoka Avenue 
Waukesha, Wisconsin 53186 


and other bargains 


SAVE to 90% 


Fantastic catalog. Fully 
illustrated. 1000s of 
hargains in hydraulics, 
electrical, marine, aircraft, 


OUT 
SOON 


automotive items and more! Send 35¢ postage & 
hdlg. In a hurry? Send $1 for airmail. You'll be glad! 


AIRBORNE SALES CO. Dept. PSC 
8501 Steller Dr., Box 2727, Culver City, Ca. 90230 


Satisfying world-wide customers since 1945 


New color brochure #472 

| shows 100 uses of Loctite 
| products to quard pale 
, leaks and vibration loos- gu XT M4 
‘ening. Write Loctite °°?" 
' Corporation, Mwindtom 

Conn. 06111 


‘Loctite Corporation | 
DRINKING BIRD Е 


| lairky, the Amazing bird that 
never stops drinking. Just put 
; а glass of water in front of 
| him and watch while he con- 
tinuously bobs hls head up 
ani] dewn inta water—drinkineg 
away! Keeps bobbing his hend 


a 
^ ng : 
BUE ALE Ep 


GOVT. SURPLUS EXE 
| 


"tema... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


| 
р. 0. BOX 99 « 


Keep your 
complex- 
ion free 
of bluck MES 
| heads-- 


for hours, Amazes everyone look attractive 

whe sees him. МАКЕ BIG instantly. Scientif- 

PROFITS. Show Lucky to ically designed 

friends. nëiehbora, fellow. 1 

w orke rs. Sells like wildfire at vacuum pump gently „Ина: 


3 ach. Your low cost: 
1 doz, 58.90 3 йот. 
$25.50: 12 doz. $250.00 
{Sample $1.00). We par 
postage. Order today! Lakeside (Со. 
Campbell; Chicago, 111. 605645. 


out ugly blackheads safely. 
pinching or squeezing. Made in U. S.A.—Ilh'ware of PIN. 
| tions, Try 10 days-—ir not delighted return for refund. $1.5 
Dept HB.12: FANN N. | pius aoc Dostg. dr handi. for Vacutex. | LCO PRUD. 
23 Ж ia MAIN ST. DEPT. 102-B, WESTPORT, CONN. 06881 


د ————€— 


` ALWAYS INCLUDE YOUR 
ZIP CODE WHEN _- ANSWERING Ар» 


Works with Ап; meei S eg or Homs 
Radiol Just Iu 1 
minute hookup! Switch. instantly 
regular to All Police-Fire-Emergency- 
Commercial -Taxicab- State- City-Gov't 
2 way Radio calls in Your Area. Dual—— qo 
Hi- Low Bands—Over a Million Rad lo a 
Cars/Stations, Use Every where-anyi Ime- i, 


always works! 
(cash, Ck., М.О.) 


SEND ONLY $2. 00 pz ау i postman 8T. 95 


send $9.90 for ppd. Del, in Complete, ready to цяе with | 
ingtrnetions, One Year “woe EN arranty-10 Day Money Back 

Trial (if геі). Amazing Offer rood only by mail— 
WESTERN RADIO Dept. BPS-1 KEARNEY, MEHR. 68847 | 
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Powerful electronic detector 
finds buried gold, silver, 
coins, etc. 5 new models. 

3 m for free ا‎ 


AMERICA'S 
HARDEST 
HITTING SLING 
Range 225 yd. —232 fps. 


POLICE + FIRE - асант 
rum 


Matched replacement rubbers ánd 

(LEATHER pouch assembly $1.00 ue x 
TENIS At dealers or order direct Mis it da 

po? COD pstg. ОГ ; А 


WRIST ROCKET" 
P.0. BOX 21-C 
Сотер, Nebraska 68601 


Mfg. 5 00 Post. Pd. in USA Me CD's 
Gebers putida USA. dd 1.50 
far postage md Һал рд 


алан‏ ي 
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„GARAGE DOOR OPERATORS 


| EASY HOME INSTALLATION 
RADIO CONTROLLED 


Chain & Screw Drive Models 


FOUR MODELS FROM | 

THOUSANDS IN USE — Free brechara D zl 
HELPMATE EQUIPMENT COMPANT —- 

EET . Dept. Fee 12, First & Lake SE, Baroda, Mich. 49101 Shipped PP or UPS 
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1972 NEW BOATMEN'S 


DISCOUNT CATALOG 


Save hundreds of dollars! Thousands of popular boating products on 160 pages 
covering everything for your boat! Fast delivery assured! 


INTRODUCTORY OFFER! 
Regular Price: One Dollar 


YOURS FREE 


Just fill out below and include 50¢ for postage and handling 


ESB MARINE SUPPLY — 


арна. 


Мате 
Address 
City State Zip 
E & E MARINE SUPPLY 
Dept. R-1 


1801 Hylan Boulevard, Staten Island, N.Y. 10305 


Showcase 


"MODERN BODY-BUILDING" profusely il- 
lustrates the great advances that have been 
made in the techniques of physical train- 
ing. Old fashioned 'strong-man' methods 
& old-style callisthentics have been re- 
placed by a new, dynamic approach based 
on medically approved progressive resis- 
tance exercises. Only $5.95. Emerson 
Books, Inc., Dept. PS-1, 251 W. 19 St., 
New York, N.Y. 10011. 


NS 
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PEGBOARD CABINET organizes tools. 
Measures 30"wx161!5"hx6!5"d, with 2 
shelves & a large 13" x 30" pegboard back. 
10 clear plastic drawers + 10 dividers & 
labels. Made of durable steel with baked 
enamel finish. Easy to assemble. Only 
$9.98 -- $2 pstg. & AME N.Y. res. add tax. 
Jay Norris Corp., EL MN 31 Hanse 


Ave., Freeport, N.Y. 
ALL rib 


LET US PROVE IT TO YOu! 
2. WRITE US TODAY... 


AUTO 


O RALER 


PROBLEM SOLVED! 

a Miniature electric device. Worn on little finger. (Or hand | 
held) NO MORE SHOCKS from rugs, car seals, ete. 
Simply touch this device to door knobs, ete. to dissipate 
charge. Internal lamp: FLASHES? a charge dissipates. 
Send check or money order for $z, (0. (ppd. tuc 

АПАК PRODUCTS, 206 BIRCH ST. 

ALEXANDRIA, VA. 22305 

Ring sive is semi-adjustable, But please specify: , 
LARGE, MEDIUM, or SMALL. 


Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 


Big opportunity for mechanics. 
write Tor folder No. PS1 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 


a.P.0. BOX 3 * STATEN نت ما‎ H: Y: 10314 


Wilh these deluxe "кемер 
"HALF FRAME" Reading Glasses 


Half frame magnifying glasses help you read 
tiniest print instantly. Stop squinting at price 
tags, programs, menus, etc. Impact resistant 
lenses. Ben Franklin frame with $ 95 
crystal clear zyl top rim gives you 5 
unabstructed vision, In Deep Brown 

or Jet Black. Specify men's or 4144 50e 
women's. With case. Handling 
JOY OPTICAL o orders for N.Y. del'y 
Dept. 549, 73 Fifth Ave., New York, N.Y. 10003 


WIRELESS 
` INTERCOM 


ELEGTRIC 6 
GUITAR 


MR 


са X | 


TAY 


DUTCH 
MOTORCYCLE 


REAL "^ 
SAPPHIRE RING 


e Q ] 5s ing 
ELECTRIC e HOLESALE de? int 
,guv BELOW М rs overseas. 
| MASSAGE SET Vot with leading * supe tiom prices jus 
1 ہے‎ um easy, Woorienced "ensiders" а. price. 
| -—— س س‎ = — пке Ероту fra action 9 hers and other 
| INTERPHONE SET ‘a Epi ee You. bypass local women. Yo gore 
| | | пуа Бота middle dris way 
| FISHING KITS — PW the profit YOUTST i, making а BIG 
peat competit | in large О Yim 
| CASSETTE TAPE profit. yourse = just one item ate you 
| UNIT am quantities, Sect import prices ET My TRIC R 
| HEEL 60 your own брге c orders (е; ERA E гин 
: = = ~ >)! sta _brotitaroremium buyers BEDFÜRDFLEX 
| 4 on ) | | апа. 
As 7: 
OW quU E Т ж | MAIL ORDE 
in <= TS 
| a e e ё men nome spare nume 
| ud mai our own b 
| Ий. ano So орага? you now to matt} rder BUSINES Tip PENS 
poe atit home der all my m 
| BLACK ELECTRIC ws ^ in ions of dollars by man, per- 
ALIO FOREST TOOTHBRUSH. taken if give you ане y own 
ү к __ hal reputation profit actio TELESCOPE 


MOVIE 


ELECTRIC © 
HAIR DRYER ^ 


day c IE 
HT AUTO VACUUM 
* | 
i Ls 
e 
E M 
— ELECTRIC . 
CARVING SET experience 
Courlers travel the world, 
product searching for | 
13 A Ij thousands naw products 10 minute 


you can buy at secret be- 
BURGLAR low wholesale prices. 


ALARM 


PHONOGRAPH K^ 


| сап help you! Not 
too many years ago 1 
started my home based 
business in my garage 
with less than $100, I 
learned how to make 
money the hard way. 
You will benefit by my 


REPORT 
help you get 


| ra a 

| E f: SIMULATED р: 
4-3 а. d 
Big = on Personal 
Purchases for Your Own 


Use... Examples: 


experience...using my SAVE $95 on ROLEX 
tnat are explained in | GMT Perpetual Watch 
my fast moving World 
Trade Profit Plan, SAVE $87 on OMEGA 
Beamer t. Constellation Watch 
tee s Model F Photomic TN Camera 
hate Mad LEICA ТОН other produsi? use: 
Qeder experi. i 


Guitars = Абба Machines = Swords = 
Shalgum = Pater = Somers = Golf 
Вин - Watcher — Ван бона - банн = 
TV Camera — Typewritars — ве. 

Aha core and cyri: Масан d 

а оома дат i Yamaha @ Porsche 


Write or Phone Me 
TODAY for FREE OFFER! 
Airmail reaches us overnight... а 


TENNIS Е 
RACKETS 


STEAK KNIFE SET 


The Mallinger Co., Dept. F2241 
6100 Variel Aves ‘Woodland Hills, 


СА 91364 
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with special $7.00 gift offer to 
Popular Science readers 


10-DAY FREE TRIAL 
Lifetime Guarantee 


Brand New 
1972 Model r 


J p 
FITS ORDINARY 110V OUTLET » 3 WELDING HEATS 

Weld, braze, solder or cut most anything made of 

metal. No experience necessary, Follow simple instruc- 

tions to make repairs on cars, trallers, farm and lawn 
equipment, bicycles, appliances, etc. Make campers, boats, 
furniture, hundreds of valuable items. NOTHING ELSE 
TO BUY! Comes complete with full face shield, pack of 
welding and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux. easy-to- 
follow illustrated instructions, rod holder, etc. Uses stan- 
dard 3” rods to weld iron, steel, brass, hronze, aluminum, 
other metals. Mew improved HEAVY DUTY circuit gives 
more welding power. Gives 4 times the heat needed to melt 
toughest iron. Plugs into ordinary 110V outlet. 3 WELD- 
ING HEATS . .. Not just one as with other low cost 
models. Use ''high'" for tough jobs “medium” or ''regu- 
lar" for lighter work. This important feature saves you 
money and time. Makes it possible for even beginners to 
start welding professlonally the very first day. Pays for 

| 


| WITH 
| WEL 


itself quickly, An excellent gift for any occasion. IT'S 
AUTOMATIC: Current is turned ON when arc is struck, 
OFF when rod is lifted from work. Eliminates need for 
troublesome foot switch. Speeds up work. 
Mention that you saw this ad in Popular 
EN and receive a $7.00 gift pack assortment 
"touch weld'" welding rods. Automatic arc 
s BLA Weld with ''push button'' ease, 


10 day MONEY BACK GUARANTEE. You must be satis- 
fied or return for refund. Send only $2.00 and 
$16.95 plus postage when delivered or send 


ay postman 
18.95 cash, 

check or money order for immediate postpaid shi pment. 
Wel-Dex Mfg. Co., Dept. w-202, Box 10776, Houston, Tex. 77018 


phone call reaches us in 30 seconds. 
Mail coupon or phone (213) 884-4500 


& TRIPOD 


erence. YO 
experience o 
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FIL Start You Fast Full Time or Part Time, In Your Own 
^; Big Profit Home Import Business 


MEN — WOMEN ses Show you how to start a blg profit nome import business 
easily and quickly... without product investment! Based on my own successful 


, have invented a proven plan that guidas you every step! You don't 


need previous experience, It's so вату you can make your first import transaction 


5 after you open my New Drop Ship Plan, | locate 1000's of dazzling 


import bargains for you offering profits beyond your wildest dreams, Y ou get 
free membership in international Traders — exclusive global organization that 
puts you in direct contact with suppliers abroad, | arrange so you don't buy 
from just one wholesale source.. 
to give you lowest possible below wholesale prices, 


. | put you in touch with hundreds of suppliers 
Rush coupon for my FREE 
“How to Import and Export," See how | help you get started, how Î 
big Profit orders, No salesman will call, Air mail reaches me overnight. 


To give you a fast start with big profits your 
first day as an International Traders member, i 
give you free catalogs of specialty merchandise 
you can order from a big wholesale warehouse 
in the U.S. There is no extra charge for this 
monaymaking service, available exclusively to 
International Traders members, We are not like some LJ, 5, whole 
salers who charge fat foes jor the "privilege" of buying specialty 
merchandise, anks to our unique, exclusive opportunity you 
сап get quick profits in your own business even before you start 
importing yourself, Only Mellinger offers you this opportunity! 


Г Mr. B. L. Mellinger, The Mellinger Co., Dept. F2241 1 


Mr. B. L. Mellinger, The Mellinger Co., Dept. F2241 


6100 Variel Ave., Woodland Hills, CA 91364 


FREE REVEALING REPORT | vow? 


Send me your FREE REPORT, “How to Import 
and Export," Show how | can buy imports over- 
seas below wholesale and how | can start a business 
of my own, | understand there is no obligation and 
no salesman will call, (If under 21, state age.) 


PR LL oa om colono НС 


EXPORT 


та тп ша эв ин шш иш иш шш иш иш юш шш иш 
а п ша иш иш эш шн иш шш иш аш ше иш ыз 


i 


L — ——. SAVE 3 DAYS = GIVE ZIP FOR FAST REPLY uum 


Start Your Own Business 


i | $ 

Start a steady repeat CASH business 
A your basement or garage. Earn 
up to $6 an hour in your spare- 
time! Excellent profits in saw 
sharpening business! Auto- 
matic Foley Saw Filer 
eusy to operate. Files com- 
bination saws, hand, 
band, and circular saws. 
o experience needed. 
H. €. Delbert wrote us, 
“Since | got my Foley 
Filer 5 years ago, | have 
averaged 414 saws each 
day since I started.'' 
Every saw you sharpen 
| brings you more custom- 
| Т ers. "I rented a two-car garage and 
| have all the work I can do," writes 
| Charles H. Smith. 


[FREE BOOK 


Shows How to Start 


Fact filled booklet tells you how to start à spuretime business im- 


mediately, how to get new business, how to advertise. Get "Money 
Making Facts" and details on Easy Payment Plan. No Salesman 
will call. i 


FOLEY MANUFACTURING CO. 


DEPT. 119-2 FOLEY BUILDING 
MINNEAPOLIS, MINNESOTA 55418 
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PREMONITION 
е 


MONITION 


е 
TELEPATHIC 
COMMUNICATION 
& 
INTUITIVE 
INSIGHT 


Lo = — 2 


Behind Your 
Conscious Mind 


WHY LIMIT YOURSELF to 
five senses? 'There is a greater 
world of realization behind your 
outer self. Impressions of these 
extrasensory powers occasion- 
ally arise. The strange feeling 
of impending danger— an intui- 
tive hunch — receiving another's 
unspoken thought — these indi- 
cate unused potentialities. 
They are natural phenomena. 
То understand, develop, and 
direct them can transform your 
whole personality. They pro- 
vide greater insight and per- 
sonal achievement. 
FREE BOOK 

The Rosicrucians, a worldwide 
cultural organization (not a re- 
ligion) have the facts about 
your extrasensory powers. A 
free book The Mastery of Life 
tells how you may share this 
practical knowledge. Use cou- 
pon or write to Scribe B.L.. 


е ROSICRUCIANS 


(AMORC) 


EI 
f 
g | 
w | 
r- | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
E 


i 
| San Jose, California 95114, U.S.A. 


i Please send me a complimentary copy of the 
| book “THE MASTERY OF LIFE." 


| Name 


| 
I 
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HAIR. THIC 
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BEFORE 
HAIR THC 
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Hair looking Thin? А new unique formulation HAIR-THIC 
could solve the appearance of your thinning hair problem. 
This is a suspended emulsion of highly speclalized ingre- 
dients, when released appears to multiply the "body" of 
every hair. Instant result—fuller. richer looking head of 
hair. Safe, not greasy or oily. LAB TESTED. FREE! In- 
structive, illustrated manual “GUIDE TO HEALTHY 
HAIR" by a DERMATOLOGIST, M.D., included. 
SEND NO MONEY! FREE i0 DAY TRIAL! Pay postman 
$1.98 plus postage for a 60 day supply of HAIR-THIC, 
plus FREE manual. Or send $1.98 with order and we pay 
postage. (2 for $3.50, 3 for $5.00) MONEY BACK GUAR- 
ANTEED; if not satisfied after 10 day trial. 
THE LIFTEE CO., Dept. THB 121 
Box 608, Church Street, New York, М.Ү. 10008 


FOLD-A-BOAT 


AME == 


Мо storage problem. Folds to four inches. Lengths 
| 8, 10, and 12 feet. Rugged double aluminum hull. 
FREE BROCHURE. Write Dept. PS-1. 


FOLD-A-BOAT CO. 
100 Hegenberger Road 
Oakland, California 94621 


= ОШ 
= | 51st Year 


468 
Pages 
of 


e Stereo Hi-Fi 
e Citizens 
Band 
e Amateur 
| Gear 
e Tape Recorders e Test Equipment e 
e TV and Radio Tubes and Parts e Cameras 
e Auto Accessories e Musical Instruments 
| e Tools e Books 


LAFAYETTE Radio ELECTRONICS 
Dept 13012 P.O. Box 10 
Syosset, L.I., М.Ү. 11791 


j Send the FREE LAFAYETTE CATALOG 13012 1 
І || 
ee E 
i 1 
| | і 
WW o —————ÀMMÓÀ i 
i | 
Bod m i 
i [| 
| TT 
E SIME eee tA ois 


THE WONDERFUL WORLD OF AUTOMO- 
BILES 1895-1930. Here's an open door to 


the wacky, wonderful world of hand- 
cranked engines, duster, goggles & weird 
horns. A faithful reproduction of rare old 
automotive memorabilia in the form of 
catalogues, cartoons, advertisements, man- 
uals & humor. Only $5.95. Digest Books, 
Inc., Dept. PS-1, 540 Frontage Rd., North- 
field, Ill. 60093. 


TONE 'N CYCLE helps keep you fit and 
firm as you pedal off pounds. It's compact 
& lightweight. Made of sturdy tubular steel. 
Easy to install. Slips on & off in seconds. 
Stock #742. Only $9.95 ppd. Murray Hill 
House, Dept. PS-1, Р.О. Box 264, Farm- 
ingdale, N.Y. 11735. 


MAN-SIZE 
JRACTO 


MORE POW 
FOR 
BIG JOB 


No week-end toy — this garden tractor has re 
work power! 14 hp, plus extra size, weight, a! 
traction gives you added pull-power. No flui 
drive loss...geared drive leaves more hors 
power for bigger attachments. You can mo 
2 to 3 acres per hour; clear 16" snow in o 
pass; plow, roto-till, move dirt. So well bui 
you actually get over $100 more value. Ser 
for catalog, prices, name of dealer. 


Name 
Address 
City 
State/ Zip 


CONOMY 


TRACTOR 
1005 A Anoka Ave., Waukesha, Wis. 53186 


MASTER CHARGE e BANKAMERICARD 
DINERS' CLUB e AMERICAN EXPRESS 


SEND NO CASH - CHARGE TO YOU 


These beauties are world-famous for warmth and comfort. The style is really now 
but don't settle for just the looks... you get every authentic feature. To avoid 
disappointment, rush your order today as our supply is limited and going fast. 


wedish 
Army 


Officers 
Coat! 


With АП the 
Authentic Features! 


995 


E? extra-large 1-button 
bellows pockets — roomy 
enough for all your gear! 


belted 


double- 
stitched 
reinforced 
seams 
throughout 


E Deep, high pile 
fabric of 100% 
acrylic — looks like 
аай на ырма W Button sleeve tabs for | 
warmth! It's washable, of Warmth! | 
course! А E Belted back style! 
Ш Heavy doubleweight : ! 

cotton duck canvas! E WS only... 


E 5-button tab front clos- 
B Double-stitched rein- 


sleeve tabs Sizes 


ing—under-collar storm 


tab for wintry days! 
B Deep 7" collar to turn 
up against winds! 


ORDERS SHIPPED 


forced seams throughout 
for extra strength and 
long wear! 


DAY RECEIVED! 
[^ — — — SEND NO MONEY — USE YOUR CREDIT САВО — — = ~ 


REGIMENTAL IMPORTS, Dept. 6501 
4500 N.W. 135th St., Miami, Florida 33054 
Please send me the item checked below. | understand | may 


return item within 10 days for a full and complete refund 
if not completely satisfied. Enclosed is check or m.o. for 


You May Charge 
Your Order 


[] DINERS CLUB 
| [] BANKAMERICARD 
Г] AMERICAN EXPRESS 


buttoned 
bellows 
pockets 


Acct. Mo. 
Good Thru 


L] MASTER CHARGE 
Acct. Mo. 


| INTERBANK NO.. 
(Find above your name) 


Good Thru 


Swedish Army Officer's Coats (#40031) @ $29.95 
(Add $1.25 postage) 
Specify size (34 to 46) desired EEE 


NAME -Á 
ADDRESS = 
UTE ME NP 


———————— س‎ ж] 
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5.button 
tabs 


U-CONTROL 


NS MONSTER SIZE 


"Comes 


+f 
| 
| 
| 
| 


| 

| | 
| | 
| | 
і 


| 
: | 
, 
| 


d Fantastic fun bargain. o Incks. stunts, | 


Tu L Кез 


мир, 
а Er е 
| Lasy to change. | 
7742 | | 712008. Thousand Tiny Magnet Set. $1.29. 
| FINE QUALITY, COLORFUL, CLOTH “PATCHES 
Special Price, 3 or more, each 854 


Dazzling color, silk-like embroidered emblems. Permanent color, completely washable. 


Tuner-Converter Module. Use with standard 
radio, Solid state circuit. Uses 9 v. tram! 
astor battery. 


j ) 
SPORTS, NEWS, SPEC- ы” : NOT FOR ; 
AL BROADCASTS ` i GAMBLING 8 
| with your own pocket- p 
| wwe radio. Self-powered. — | PURPOSES! , 
| NOW Юрт, ME | Las Vegas Replica, 4 
{єп in bed, at whia. i à ull / Е 
almost anywhere. Pre / coin, pully 


| Full - 


| 6598. Rasdy-to-play . 


| Combines warm natu- 


| ished silver-like Pasca erm- 


Swiss Computer 


Watch 
Multiplies, Divides, Calcu- 
атаа, S@issemade sf 
watch and timer with 
E- rule on rim for accurate | 
computations. Wrist comm 
pam always reéadv to per- | 

money-saving calcula- 
dons Useful for engineers, 


E Police; Fire, Aircraft 
Calls on ANY Radio 


T 8120. Police, Fire Сайы (30-50 MHZ). | in sports events, 
Е Rubber Mosks 6117. Police, Fire Сын (180-164)... $5.96 problems, speed and dis 
; Natural, life-like, horrible! Thin latex | 6119. Aircraft & Tower (118-128) ,, $5,965 ance measurements, etc. 

E [AL | rubber. Clings when worn. Amazingly > C А Read answer ачан . Also stop watch, 

РЕ ! realistic, Eat, drink, smoke, talk! | "e Full ir n erg e tend re 
C 4637. Full Size - Wild Cave Мап. . $295 | UNBELIEVABLE 9 > D . Slide Rule Watch. .... 2514.60 

Ў You make it float and dance, act life- ( О 4717. Full Size - Monkey. ...... LM U. $. COINS am te SURPLUS 

like, Will soar high into air. Control from TED lat САЕН = Special: 2 or More, Ме D^ MILITARY 

| mcret hiding place. Conceal in pocket, 10% Discount EMBLEMS 

S. ready to use indoors or outdoors, Da Unusual R Rare Coins Sold Tor Souvenir, 954 
х spooky effects, scary stunts, terrifying 4 Ten Diff 
EA tricka Life-size head and body, Complete ' i 5073. “Real Reel 2 Headed Panny... a Only 95 ii 
T ; i” a enny, cotum А | 

| OM UM IM ce | | 5975. Real Nickel, 2 Heads... $1.95 | arta Five 
A | | ЖИГИ: "er эмеш padres M ITE Hp | New, authentic military shoulder patches, 

ce: mer 1943 bomen” Co - Wm | embroidered emblems, awards, etc. Assort- 

А 1001 THINGS FREE plated stes "Coppe og | ment of 10 most popular. 
Get FREF articles, novelties, books, stamps, 5990. Real Penny, Kennedy & Lincoln. 354 | O rag ge аы 
(coins show tickets, games. films, products, | 2989. Real Penny, Lincoin Smoking. ded | Pocket Jaw Harp-Mouth Organ 
| maps, toys, food-drug samples, science mate- |. 5714. А Calif. Gold Dollar . . $i vibrant чаа: #ре- ү 

| mals, records, jewelry. hobbies, travel info. 5888. Replica Silver Dollar. ...... 1.00 4 cially tuned metal Sas „ 

etc. Mammoth directory of over. MN Trev, | reed. dust like those Ы 
offers with names and addrevses == =] heard on radio broad- РЕ; ү \ 

castzand TY Westerns. v is 


POCKET RADIO -$1.95 1 
MUSIC, ,- 


О 2092, Price oniy PRAES 


Listen lo 


“one arm ban- "y d 
vale earphone included | 


[ey 
range dial tuner ^ 
Sure of cigaretle package. about Voy 14 |, 


.$1,95 


‘LEATHER PEACE 
RING — ONLY 

$1.00 Щаб. | nere. c7 

ral faeling of genuina 

leather band with pol- 


blam. Beautiful appearance, poner com | Drive boats, cars, 


fortable. Latest in fashionsble j 


Wear on jacket, shirts, pants, jeans, verts, ete. Durable. All about 3". Order by number ы planes, rockets Do 
under sach emblem. $1.00 each. Bargain price, 3 or more, each 85у. [] 8286. Price Опіу. ............ Bir odes plenty of action, 
EI ‘lectrostatic -. ы чь" і ANS a = E 2 HELIUM GAS & Powerful. ci on E forward 
nergfor - P | culate powers & roots, do log & trig, reasons, BALLOON SET Ihren, More EREY than. mapy 
Lights up from A a | do counties experiments, Learn data proc- $1.95 ch Sg gei Emil musica. Bee 
Atomic Energy. М 1 Easy to operate yet puts you in| Metal Hanon Cylinder with 10 comp ression jet fuel Llc over and over 
А 2 genius class. Ready to operate except Гог! balloons. T S our own M Duration of burn depends on Amount 
сац апатита. 2m ` ' standard batteries. IEE "THA AIR c3 И Fuel used 
v ons for parties, celebrations 
stunts, and LIGHTS UP! | 6895. Complete Computer... . S850 7 cee te MIS ME oet $1.25 sach o. M у> chs 5125 
рент АШ Gold metallic balls : FLESH EATING PLANTS pack germen Attractive prt M A. ! 
new de- hccumulate high-volt- | Pocket БМН ИВ Р Detector | Bites Fi Eats flies & loons, instructions. : | MAGNET LIFTS 100 POUNDS! 
vice. ий age charge or shock | Newly developed, high gain midget 3-tran- za beys your com- 7854. Helium Set Es 1.95 Lifts up to 100 Pounds ™. = 
p. that causes neon light | eor circui fee 150.000 times. Pow. | mand when to bite. Beau- Pocket Radio & Transmitter || SOLID STEEL! _ Even more > Go 
to light up when discharged. prés eis —(— Li T _ | titul plant snaps shut om | underwater. СО TREASURE "F 
Operates on millions of elec- y ре t cel. Listen on agis eel anything: finger. pencil Broadcast Talking, music, etc. || HUNTING. Do атах 
trons you accumulate as sta-| Phone or f into tape rec om- bugs. Feeds itself b» tran. over regular AM band. Also || stunts. 1001 uses. New 
tic electricity. Hold in hand, | Plete with crystal microphone, earphone, ; receive all AM radio stations. || devel al ү 
all parts for easy assembly. Smaller than ping amd cating insecps : | oped alnico. Pocket wa: 
| Touch ball to person or object to dis- | ack of cigarets-only 3x 2x 1". "Most unusual plant in Complete with speaker & mi- 174006. Lifts 50 Ње. ... $1.50 
| charge shock. Lasts forever. Harmless. | Рас Mar Y world ` PEON: Wired, just | 14055. Lifts 100 ibs. .. $2.95 


6121.Sound Amplifier. Postpaid Oniy. $5.95 


tary IER 
indoor house plants. Lovely white flowers. 


a 4997. 754 еа. 3 tor $2.00 ————————— —— connect & use, Alsouseas | 
ETE || Now YOU can have a Rich, 1 е?) Grow up to 20 traps, 12" high. кас — walkie-talkie, xg ipu de [| 
Strong Voice -- FAST !! 05011. Venus Fly Trap Plants ...... ano OP ric. nd Do tor ia (mi $2000. $1000 SAFE 
ҮЗ LOOKING: DEVELOP A Nx mI 5 jo 6249. Each $2.85 Postpaid. . . 2 for $5.75 Authentic: ica of 
0v FAKE BLOOD HE-MAN VOICE 4 did E | — || Famous Mosier Узи! | 
(1 919 So real looking it's Testimonials from Pres, к | sii " Whi i i 4 Ru aH ad TIAE 
scary. Ideal f. son, Bob Нора, Bing Crosby, "Mie Al . Silent istle = i valu- 
een аа на a, Sinatra, Streisand, Como, Gleason, Ip POCKET SPY TELESCOPE Nobody аа els except dogs. « = . Combination 
kinds of cuts, gashes, scars, hor-! Carson, successful salesmen, sports announ- | Magnifies 64 times ares. B Power, Ternfic | V-mile range. Dogs respond instantly as if by | lock. Black steel 
ror effects, etc. Just like the kind. cer, speakers, actors, etc. tust that ps er yet as small as fountain pen, Precision | magic. Used by dog trainers. 4591... $1.00 with trim. R 
used oí TV and in the movies. Big tube, this easy-to-use invention makes your voice | lenses. All metal, chrome finish, Reverse | eo on ru wheels. 
lasts and lasts. Just squeeze an and wipe off, | richer & stronger. Money back if you don't | and use as microscope magnitying 900 times! | SQUIRREL CALL 8401 ........ $260 
12199. Giant Tote Оту 225.2386 [= NOREEN remus. BOTO... Coby 9.00 6720. Super Spy Scope., . $1.95 | Brings them right to you. 


LIVE SEA - MONKEYS HERCULES 


Hatch a family of Ses-Monkeys in 4 - ~ 
only 5 minutes. Born alive so tiny , 
you can raise an entire family in 
glass of water (only three} ' 
ri of inch when fully grown.) 1 
шу to cart for. Watch them) J= eat 
anytime, chase each other in play- 1-7 


Gives wrist, grip, and 
arm More pow sr. 
Relieves strain on 
wrist. Concentrates 
muscles. Adjustable. 


4) 


POLICE HANDCUFFS 


PINO ODIUM у О Он 1. 


Listen in 
Secret Almost : 
Hear SPORTS, MUSIC, NEWS in bed, office, school, etc. Featured 
on NBC.TV. Wear in pocket like fine pen. Tiny earphone for 


Д 
| 
| ful game of tag. FREE illustrated E wate listening. Self-powered, solid-state circuit. Мо electricity. 
| "Instant do. rise e of tricks, training and amazing history of emer | Regulation size and style. Heavy duty, steel, | No batteries. Plays forever at no cost. Money back punit 
Sea-Monkeys. PLUS а FULL YEAR'S SUPPLY of special Sea- rt with lock and Mrd Chrome plated. Г] 7062. Complete. Resdv-te-Plav. Postpaid . . $2.25 
Monkey growth food. Guaranteed to live and grow. ize dicet < о 9043. Set r ен 
O , 3780. Complete set only ннн $100. | 8135. . ach, 760. Ti Lanier dal iis Быт. guter. Free 1972 Catalog 
|| ^I їр | 2 ООО Novelties 
HOUSE-SIZE GIANT | German | BLACK ART NT: 
| Devil's Witch ‚ World famous catalog of novelties, pranks, jokes, mod 
BALLOONS Cuckoo Clock PUN: m 3 s Te. denen psychedelic items, cloth patches, peace & love gear, | 
Supersize brand new government surplus oo ey iS шша | mucneticm slehem: babes, leni ойн, бакыйта, planes & | 
Durable, heavy-duty neoprene ооё 15 minutes. dur A  arehic ME ats, gadgets, , timesavers, pu to & optical gopds, 1 
rubber. Easy to inflate with vacuum Expertly made, gua- ияне, —superstibinnis jewelry, . music items, stamps, coins, | 
cleaner, or fill with helium to give it ; ranteed timekeeper. supernatural, ete. Jes, fortune tellers, bikes & accessories, tele ИГ 
Ward ey soang 9117 э |" пу SNO RA ee MM NUN DIU. MID. IMS т 
into the a i signs, objects nie. ЭЖ КАЮ М Ж Ж 32117........ T 5 magic tric surplus bargains,etc. | 
taining stunts, advertising effects RE | І CHECK YES — | want FREE Catalog. My Мате І 
crowds. for miles. balloo hos © Solar Can] | JOKE! | HERE “> O & Address Altached o ог оп Envelope. j 
Mates to approximately 10 feet high and over 30 feet наке Sun Battery & Sola & Solar Cell ‚ш ты тш ша юз шш эш иш шш ы 
а Give off clouds of, MONEY BACK GUARANTEE i 
Û] 3010. 10' balloon....... к. Penney a yu | smoke and stinky odor. а " 
& "m = - -- 
dios, motors, lights, etc. 2 раги | " дъна Ас uL How Man | 
Mo halferies necessary. KA | FTACKARE ^3 
> Aku use as a powerful E PACKAGE | | | 
GLASSES photecell or electric сус Pleasant surprise & bargain. I 
to turi lights om or otf : Коп öt useful Includes 1 
operate electrie appliances, open or chase new samples, factory sur- : 
veu ы dimers, cte- Get several For added poner. | a plus, special nowelties, oli i 
4931. Set of 2, B¢....... 4 for SAF _ $ Most. worth much more. i 
IT CAN'T BE TRUE BUT LOOK FOR YOURSELF. l ' н : | Money back по delighted. i 
Greatest illusion of the century! Apparently se bones thru skin. | 2987. Su B Lun SUA gS ] : 
же thru clothes, etc. A mac aad арга everyone! Regular "pre Looks like beck. 29831. "uei dee ——— ae ilm i - 


| glasses with built-in optical device 
D 3762. XRAY Specs Only ........2 for $1.75 954 per Pair 


| 3 b BW B B W 


2 for $1.75 954 per Pair | FUA 


"na to АРн Disintegrating Shot 


l Minimum order $1.00. Send check or 


Ари м 356 4 


combination lock | Explosive pellets dirinte- money order. No C.O.D. No Canadian 
PSYC HEDEL IC safe. Keep valua- | gate when they blast tar- | ог Foreign orders. Add 4% sales tax in IV TALS l 
ble papers, jewels, | 21. Produces puff of I Michi —— سک‎ E) 
LIGHT money, ete. hi smoke and leaves bright gan. 
ч. away. 4x6x1-1/2" эши. & p Fun indoors I Name __ _ i 
BULB У x 4012. Price Poarpatd.. $125 | "E 3372. Р Pkg. of 250 Expidy. Pallets . $1.00 : : 
ONLY $1 50 | Sorry, We Cannot Ship C.O.D., Canadian or Foreign Orders — p^9dres ___ Apt. # -i 
M Gives objects, porters, rooms that “turned on" eerie, J E ois | 
black light effect. 40 watt, 110 volt long lasting bulb. yc edle o nson m ге] аа) ае БАЕ Y ТЕЕ СНЕ Не E = | 
чыке. Gel several. Money back guarantee. Flasher makes light ө L 
blink every few seconds. I State 2i I 
! 1 4369. Psychedelic Light (3 or more $1.00 each)... each $1.50 | 32075 Automation, Dept. 1 1 1, Mt. Clemens, Michigan 48043 1 ۴ —. -== ll 
{ 16112. Рїзєҥ'.......... ———— зн each 654 | g Johnson Smith, Dept. 111, Mt. Clemens, Michigan 48043 L 
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CLASSIFIED 


OPPORTUNITY 


M ART 


| AUTOMOBILES & 
MIDGET CARS 


CONVERT car to battery powered 
SLECTRIC CAR. Solid state control. 50 
APH. Plans and pictures $10. Seecom, 
tox 1274, Tustin. California 92680. 


CLASSIC 1955-7 Thunderbirds origi- 
ial parts bought, sold anywhere. Write. 
hone needs, Shell's, Box 767. Santa 
donica, California 80401. (213) 383-9840. 


^ AUTO SUPPLIES & 


EQUIPMENT 
TOE-IN adjuster, machined alumi- 
ium, instructions, From factory $3.00. 


postpaid. Guaranteed, Box 


66P, Alief, Texas 177411. 


Ballard's, 


MILES-PER-GALLON METERS 
OBTAIN 20% improved performance 
rom cars, trucks. recreational vehicles. 


49.95 FloScan Instrument Co., 
. Blakely. Seattle, Washington 


COLD auto seats bother you? Get 


utomatic seat warmer. Plugs into 
ghter so gle К Pe heat. Money back 

ruarant teed, LI $1.00 shipping. 
liz Сот A Tu Nathaline, Detroit, 
fichigan 8239. 


HIGHWAY Safety Kit. essential for 


11 motorists, has extinguisher, inflater 
nd sealer flares, hand cleaners. ''Help" 
only $12.95. Order 


lag, "guaranteed'' 
as Rad B Box 28 
EW York 14840 


BURNING OIL?? . Smoking?? 

Pepless?? Hard Starting?? . . lave 
vith Ring-Valve Job while driving, 
3.50. (Special: Two for $12.00 postpaid) 
sults guaranteed! Motaloy, Grantham 
pce س‎ 17027, 


BATTERY Post Terminal Cap w/Bolt, 
Jew Product. Automobile, Truck, Trac- 
Dr. 6-12 Volt. For loose or corroded 
erminals, Simple Installation, Guaran- 
eed. $1.00 Ppd. Julco, Box 234, Bellevue, 
Yebraska 68005. Dealer inquiries invited. 


2. Dept, 1A1, H-port, 


Simple, fast point & tim- 
ing tune-up with engine 
off! 100% accurate with 
Compu-D well. See Octo- 
ber Innovative Systems 
ad on Page 180. 


ЧТО ELECTRIC POWER for Tools 


110 Volt D.C ELECTRICITY 

From a CAR'S ALTERNATOR 
Installa on most Inte model care, 
trucks or tractors. Operates power 
tools, H " иа; heatin 
ete. Bat charging. 
Money Order Aa Mr WITHOUT 
150V, D.C METER $19.95 WITH 
150v. D.C METER 
Plus Postage $1.25 and Sales Tax 


AUTO AIR EQUIP., INC. 
Р.О. Box 2586 
Amarillo, Texas 79105 


AUTO TRAILERS & 
CAMPERS 


PICKUP Camper. Trailer or Pickup- 
over . . . Build Yourself. Save! Com- 


lete Plans $3.95 each. 
2.00. Conversion Plans—econoline type 
van $2.95; passenger bus or delivery van 
= Satisfaction Guaranteed. Equip- 


Cover plans 


ent catalog $1.00 (refundable). Details 
O¢ Viens Cam 
wood. Minneapolis 


er Supply, 99-J Glen- 
Minnesota 55403. 


DETROIT APPROVED—PICKUP TANKS jj 


Original quis. ue poty. 
now avail 5 
for pickups: 1 4. Eas | 
capac ка! 


R.P.M. mL. Dept. PS-1 
Р.О. Box 7936, Waco, Texas 76710 ff 


CLASSIFIED ADS $1.90 per word, per insertion, payable 


in advance. 


Minimum ad, 10 words. 


Standard setting, 


first word in capital letters, rest of ad upper & lower case. 


Additional capitalized words, 


70c per word extra. All 


capital letter headline or white space, $10.50 per line. 


CLASSIFIED-DISPLAY ADS sold in units from 1 to 6 inches. 
Rate $150 per inch, per month. Discounts for continuity. 


(Complete details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 


CLOSING DATE for the March issue (on sale February 24) 


is January 10. 


Send all classified orders, copy, inquiries, etc, to: O. K. 
Kelly, Classified Advertising Mgr., Popular Science, 355 
Lexington Avenue, New York, N.Y. 10017. 


CABOVER Campers, Pick-up covers. 
16° & 20° Trailers, Build and save. Large 
scale plans and full-size patterns with 
written & pictorial instructons. Com- 
plete accessory and aluminum covering 
kits, Free literature, Glen L. 9152P51 
Rosecrans, Beliflower, California 90106. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


— mp: 


THEFT protection for motorcycles, 
trailers, campers. dune buggies! Hard- 
ened За” aircraft SUPERCABLE, 
ends. 5'. $9.95; $1.00 postage. “Ot er 
lengths, free literature. prices. SUPCO, 
6681 Bayou Gle Glenn. Houston. Texas 77027. 


1000 MOTORCYCLE Bargains, save $. 
Good Used Motorcycles. New, used parta. 
accessories all makes. Bargain Bulletin 
50c. Bunico, 1465, Covington, Virginia 


24426. Phone:  703-8865-9316— 703-962- 
3885. 
FUN- y io rap Just out, 


= = 


BUILD “Po 


ular Mechanics’ MINI- 
BIKE featur June 1967 issue. Detail 
plans, photographs _ $2.50 refundable. 
Kits, parts 


prion, Catalog 25c. nom Míg.; PSC; 


ELECTRIC Bicycle. Ride all das for 
nickel. Complete plans $3.00. Electro, 
Box 27203, Indianapolis, Indiana 46227. 


MOTORCYCLE Turn Signals, Acces- 
sories. Catalog 35c. Houston, PS, Lock- 
port, Illinois 60441, 


` ILLUSTRATED Catalog 25c. Parts ac- 
cessories. custom stock, most makes 
models, Cycle Supply. Box 1925, Fair- 
bury. Illinois 61739, 


^ BUILD 20HP Snowmobile; Go-Kart or 
Motorbike! Plans $2.00 each. Go-Bykco, 
Barnesville. Minnesota 56514. 


4A SNOWMOBILES 


SWISS Embroidered Sew-On Emblems, 
Snowmobile, Novelty, Auto. Free Cata- 
log, A, T. Patch. Dept, 81, RFD 1, Lit- 
tleton, New Hampshire 03561. 


1 


ICEMOBILE. Fishermen - Speedsters, 
Fits car trunk, Booklet 50c. Simko 
Products, Dept. 3, Box 285, Allen Park, 
Michigan 48101, 


5 AVIATION 
PROPELLERS for gyrocopters, Air- 
boats, sleds, hovercraft. Low prices. 


Quantity discounts, Finest made. Pres 
brochure. Aerial Propeller Co., Box 692. 
Greenville. Texas 75401. 


DIRIGIBLE Build and fly 12' long re- 
mote controlled airship. Plans and 
$5.25, LTA Products, 15 William Street. 
Closter, New Jersey 07624. 


AIRBOAT, Propellers. Plans. Kits, 
Supplies. 90, 125, 150 & 220 H.P. engines. 
Corvair, VW Conversions. Catalog $1.00. 
Banks-Maxwell, Box 3301G, Ft. Worth, 
Texas 76105. 


BUILD—One-man jet helicopter. Easy, 
inexpensive. Detailed plans, drawings— 
$5.00. Helicraft. Box 7153A. Baltimore, 
Maryland 21218. 


HELICOPTER.  One-Man. Portable. 
Bubble canopy. Kits, Plans. Information 

. Photos and three-view drawings 
$1.00. Compcop, Inc.. Box 1267, Redwood 
City. California 94064. 


5A HOVERCRAFT 


HOVERLOG ‘72 . Newest Hovercraft 
Catalog! Books. Plans, Materials. Com- 
peer Hovercraft Design. Send $2.00. 

enture Aero-Marine, Dept. 101, Box 
5273. Akron, Ohio 44313. 


RAMJET I hovercraft body. Fiber- 
glass, one-seater. Simple inexpensive to 
complete, Air Cushion Research, Box 
4023, Torrance, California 90510, 


—— 


AERO-CAR 
AIR CUSHION VEHICLE 
ordinary too avene built easily with 
LAW MOWER ENGINE POWERED 

& CARRIES ONE MAN AMD MORE 
€ FLIES OVER LAND/SNOW МАТЕЯ 
® FORWARD, BACKWARD, SIDEWAYS 
AND HOVERS! 
Complete Construction Plans and Book 


Aero Projects, $5 .95 


Box 5118PS,. 
Clinton, N.J. 08809 РРО 


6 ASTRONAUTICS 


ROVER And Golf On The Moon Post- 
ers $2.75. Hol-Land Posters, Box 1025, 
Bonita Springs, Florida 33923. 

ROCKETS: Real flying models—flights 
up to 2500 ft. New illustrated catalog 
25c. Single and multistage kits, cones, 
engines, launchers. trackers, rocket 
aerial cameras. technical information. 
Fast service. Estes Industries, Dept. 

32-A. Penrose. Colorado | 81240. 

FIVE Great New Educational Space 
Posters $5.65. Hol-Land Posters. Box 
1025, Bonita Springs. Florida 33923. 


MOON Landing pictures. other his- 
toric space unusuals. Free brochure! 


Astroland, Box 2345, Merritt Island. 
Florida 32952. 
ROCKET TEXTBOOE: Designing. 


Testing, Firing, Fueling. Includes Plans 
for: 5 Rockets (to 20.000'). 4 E oe 
20 Fuel Formulas. 382 peres, 9 2.00. In- 
formation 25é. York Enterprises, Box 
5443, Little Rock, Arkansas 72205. 


LIQUID ROCEET: Two-stage. 15,000- 
feet altitudes! Plans, $4.98. Catalog, 
$1.00. Star Space Systems, PS18, P.O. 
Box 4605. Vancouver 10. B.C, 


ANTI-GRAVITY DEVICE. Brochure 
2 aom Box 161268PS, Wichita, Kansas 


KIDS! Join the Uncle Russell Space 
Club. Details: Uncle Russell, Kennedy 
Spa.e Center, P.O. Box 412, Merritt 
Island, Florida 32952. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


NEW 1971 Outboards . Top Brands 
‚4 Н.Р. $139 . 6-$273 . . . 18-5399 

. . , 40-Electric $638 . . 60-Selectric- 
$938 АП Sizes . Literature 50c. 


Scott-McCulloch Parts, Electra Marine, 
675 Merrick Rd., Lynbrook, } N.Y. 11563. 


‘PLANS, Full-Size Patterns, Frame 
Kits with step-by-step instructions spe- 
clally for amateurs. Send $1.00 for new 
catalog just off press—nearly 100 pages, 
over 100 designs 8' to 42': Sall Jets, 
boards. Outboards. Cruisers, Houseboats. 
Hot Boats. Catamarans, Hydros. Glen 
Marine, 9152 Rosecrans, Bellflower, Cal- 
{fornia 90706. 


BOAT KITS, HULL KITS. FRAMES, 
PLANS AND PATTERNS. World's larg- 
est 1972 catalog. Over 200 top "o 
for the amateur builder. Sailboats 7 

45'. Windmill. Snipe, El Toro. etc. Motor 
Sailers to 30'. Trimarans, Catamarans 
to 27° Power—Cruisers to 40'. Deep V's. 
Fishing Boats. Runabouts, House ts. 
Hydroplanes, inboard and outboa! 11 
classes. Ferro Cement 33' to 57°, sail and 


Tonawanda, New York 14150. 


MARINE Engines, conversions, parts. 
equipment. Catalog Free! Stokes Marine 
Industries, Michigan 49036. 


Coldwater, 
FIBERGLASS, Resin, Foam, Brass, 
bronze screws, Prepaid, no tax. Boat 
lans Catalog 25c. Stiles, 11-5 Mantua 


Hts.. New Jersey 08051. 


HYDROPLANE Plans, Competition e “ 
D Stock Outboard Hulls, Photos - 

chure - $2.00. Reid. Box 564, Charlton 
City. Massachusetts 01508. 


TRIMARAN Sailboat Plans, Catalog 
25c. Design Portfolio $2.00. Norman 
Cross, 4326 Ashton, San Diego, Call- 
fornia 92110. 


CANOE Eits—Wood Canvas, Molded 
Fiberglass—Free literature. Trailcraft. 
Inc.. Box 60696. Concordia. Kansas 66901. 


PROPELLERS. For Low Prices, Send 
Size To: Walters Marine Supply. Box 
1587-Р. Wilmington, Delaware 19899. 
(302) 478-4170. 


| Free color catalog of the largest 
selection of popular sail- 
boats, iceboats, and sail 
making supplies. 

к ULT MARINE CORP. 

^4 636 39th Ave. М.Е 

' Dept. PS-1 

Tepic Minn, 5542 
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9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


PLATING Equi ment, Portable Plat- 
ers. Supplies and ‘‘Know-How"’. Build 
our own tanks for nickel. chrome, etc, 
Easy liners. Recs ae 


d 
sale, Write for details Platers Service 
Company, 1511 Esperanza, Los 
Angeles, санына 90023. 


10 WELDING, 
SOLDERING 


MORRIS Welders - 110/220. 150 
Amperes, $53.50. 1070 Inner, Sche- 
nectady. New York 12303. 


FREE details 110 volt $18. 95. OK Arc 
Welder, Box 9109, Houston, Texas 77011. 


11 DO-IT-YOURSELF 


BURGLAR-Fire Alarm Supplies and 
Information. Free Catalog. Protecto 
Alarm Sales, Box 357 Birch Run. Michi- 
gan 48415. 


BURGLAR-Fire alarm systems and 
supplies. Free Catalog. Informer Mig.. 
200c 5. Eden Street, Baltimore, Mary- 
land 21231. 


HEADLIGHTS- ON warning devices! 
Construct from junk box parts. Plans, 


instructions for four systems, all ve- 
hicles, voltages! $2.00 postpaid. DE 
ston Devisers. Box 279, Kingston, 


ington 98346. 


JANUARY 1972 | 159 


CHILDREN'S BEDROOM  FURNI- 
TURE. climbable treehouse, desk. bunk- 
bed. combination. $3.00 To: PROFES- 
SIONAL Furniture Plans, P. О. Box 69. 
High Ridge, Missouri 63049. ; " 

KITCHEN Cabinets. Easy. ` Beautiful 
with standard shutter doors. Send $4.95 
today. complete plans. Universal, Box 
1318, Sandusky, Ohio 44870. 


BUILD YOUR OWN HOME! 
Sove thousands of dollars! At last, a complete 
| do-it-yourself instruction manual for the first time 
amateur builder, Fully illustrated, | 
S fifty chapters cover everything you | 
| must know to build o home. Includ- | 
| ed are plans for our most popular | 
three bedroom home. Many other | 
plans available. Send $5.00 now to: | 
HOME BUILDERS PLANS | 


134 SCOTT DRIVE e DEPT. 23 
DUNDEE, ILLINOIS 60118 


FIRE & BURGLAR ALARMS 
1972 Handbook & Catalog 


Save 


Hundreds 
of 
Dollars 


= z Professional equipment 
from PSHE manufacturers. Mew and 
expanded to include laser photo-electron- 
ic «ystems, dialers, electronic sirens, 
perimeter controls radio actuated 
systems that Install in less than 2 hours. 
Save up to 752b. This handbook is a 
inust for every homeowner and business. 


and 


man. Just $1 cash, СК or M.O. $1 re- 
funded with first orde 
ALARM COMPONENT DISTRIBUTORS 
33 New Haven hi dA De P.S. 
Milford, Conn. 6480 * 


Е AVE! BUILD YOUR OWN 
oia a POWER TOOLS 


METAL PARTS KITS AT 
FACTORY DISCOUNT PRICES 


® 10-in. TILT/ARBOR SAW 
© 6-in. BELT SANDER 
© SPINDLE SHAPER 


@ 18-in. BANDSAW ® 12-in. BANDSAW 
e COMB. DRILL PRESS-LATHE # 


SAVE | puns 5$ 
$50 | Fut ur uc EACH 
OR More | PATTERNS M Deductible 


Kits from $17.99 to $47.99. 

As featured in Popular Sci- 

ence and Workbench Magazines, Built and 

sold for 25 years, thousands in use. Send 

$1.00 for Plans or 25c for Catalog! 
GILLIOM MFG. CO. 

Dept. PST-1.- ___ St. Charles, Mo. 63301 


NEW INVENTION! 


FIXITAPE REPAIRS 
CAR MUFFLERS 
FOR LESS THAN $2.00. 


"Bandage'' the damaged area with 
Fixitape. Heat of muffler bonds it. 


Save $25.00 or more on a new 
one! Tough fiberglass tape im- 
pregnated with a special epoxy 
does the trick. Wrap FIXITAPE 
around the damaged area like 
a bandage. Heat from muffler 
bonds it permanently. So strong 
it outlasts muffler—works every 
time or money back. FIXITAPE 
also repairs tailpipes, fenders, 
water pipes, rain spouts, etc. 


So effective is 
Fixitape, that 
the flame of a 
candle seals it. 


Order now direct - we pay post- 
age. 42" length $1.98; 72" 
length $2.98. Edwards Products, 
Dept PS12F, 910 Beechwood 
Ave., Cherry Hill, N.J. 08034. 


160 | POPULAR SCIENCE 


NEW Burglar - Fire alarm system kit 
388.95, Easy to install. Complete instruc- 
tions—Satisfacticn aranteed:  Acces- 
sory catalog 254, C.D.S., P.O, Box 790, 
Pearland. Texas T1581. 


ELEVATORS 
BUILD For Your Home From Simple 
Parts. Save Thousands, Plans 58.00. 
J.P.F., 2908 llth NW, Canton, Ohio 44708. 


“HOW То” Books, Catalogue 25c. 
Elston House, 35 Stoneycliff, Centerville, 
Massachusetts 02632. 


CONVERT mower engines into air 


= 


compressors. Write, Showalter. Box 
409B, Abilene, Kansas 67410. 
FREE!! “How To" brochure. Free 


Novelties color catalog. Ellenbogen, 450 
seventh, New York 10001. 


BURGLARY PROTECTION — Profes- 
sional alarm system components, locks. 
safes, accessories. Free catalog. TPC, 
Box AE-1, Cupertino, Calif, 95014. 


11A CONSTRUCTION 
PLANS, BLUEPRINTS 


` BUILD your own Electric Desk Calcu- 
lator. Catalog $0.25. Digital Concepts, 
Box 5424, Charlottesville, Virginia 22903, 


PLANS, Mobile Home design Bird 
Houses and Bird Feeders. 8 plans $1.00. 
Wayne's Workshop, Box 263, Riverside, 
Iowa 52327. 


` FOOTBALL Game Electronic. Easy to 


build. Detailed plans $3.00. Inventive 
ir suce, Wykagyl Station, New York 


HOME CRAFTSMAN 
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101 PATTERNS of smart gifts. Novel- 
ties. Shelves. Action Windmills, plus 
"Make Money ng < Sawing' $1.50. Mas- 
tercraft, J55, 041 Olcott. Chicago, 


FOUNDRYETTE 2400 F. Il; to 48 lb. 
capacity. Circular 25c, Kansas City Spe- 
cialties. Box 193, Middleton, Wis. 53562. 


ei MES ы — ——— + -————— 


FREE: New ‘handicrafts catalog, Su- 
preme Handicrafts. Box 395-PS, Sioux 
Falls, South Dakota 57101, 


WOODWORKING Catalog an and Man- 
ual 50c. Plus free ''101 Project Ideas." 
World's most beautiful veneers, lumber. 
plywood: Wood finishing. upholstery 
supplies, Cane, Lamp parts. Furniture 
hardware. Animal Whittling blocks. 
2.000 workshop products, Constantine 
2053- С, Eastchester Road, Bronx 10481. 


SIDING-—Aluminum. steel, vinyl do- 
it-yourself kits. 48 page instructions 
und catalog $1.00. refundable with 
order. Aluminum Industries of  Ar- 
Kansas, Dept. PS-23. Little Rock, Ar- 
kansas 72205. 


WOOD — Domestic and Imported 
Hardwoods! Clock, musical instrument 
kits. Tools... discount prices! Hard-to- 


find hardware. 144 page catalog. 50€. 
Craftsman. Dept. Bx-12, 2729 Магу, 
Chicago. Illinois 60608. 


-CABINETMAKING Made  Easy'— 
"Making Formica Brand Laminate 
Counter Tops. Two excellent guides let 
you build kitchen cabinets and "tops" 
like professionals, Extraordinary guides 
bring master  craftsmen' s short-cut 
methods, Жандоо guaranteed, 
Write: Japs, 126-L Seventh North, 
Hopkins. Minnesota 55343. 


PICTURE Framing Profitable full or 
spare-time business. Easy to learn with 
handbook-course “Guide To Picture 
Frame Profits." $1.50 Guaranteed. Free 
Íraming-supplies catalog included. Japs, 
126-LM Seventh North. Hopkins. Min- 
nesota 99343. 


CLOCEK Kits. Movements. Dials, Free 
Catalog. Newport, Вох 68481, Burbank. 
California 91505. 


TURN OLD BOTTLES Into CASH. 
Glass Cutter Kit cuts cleanly. safely. 
Easy to use. Make glasses, goblets, dec- 
orative items. Instructions. project ideas. 
Information 25¢. Powell Enterprises, 
1711-5 Carlisle, Rosenberg, Texas 77471. 


“GETTING Started in Stained Glass." 
25с. Whittemore. Box 2065X. Hanover, 
Massachusetts 02339. 


13 TOOLS & MACHINERY 
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WINCHES and HOISTS. Choice of 12 
volt or 110. Reversible, compact. fast. 
1; ton to 1 ton capacity. from $49.95. 
29c brings 16 page full color САЗАН. 
Refundable. Superwinch. Inc.. Dept. 
Pomfret, Connecticut 06258. 


Ка —Á— 


FREE Catalog - Micrometers. Dial 
Rm 136, 664 King's 


Leung. 
Road, Hong Kong. 


END Mills. Lathe milling attachments: 
Information. Milling, Box 73. Cedar 
Rapids, Iowa 52406. 


SMALL Foundry Furnace, Supplies. 
Free Literature. Pyramid Products. 
Dept. Н, 3736 South Tth Avenue, 


Phoenix, Arizona 85041. 


FREE  METRIC, tool information. 
Write: MediaMetric, Box 461N. Media, 
Pennsylvania 19063. 


SAVE! High speed drill sets, circular 
saw blades. Free literature. Dalco, Box 
20TE, Racine, Wisconsin 53401. 


Orlieinally designed for U.S., 
countless uses with Їп andymen, 
Һоһ іы and housewives. 
ant eed. 


EE:‏ ف 


MICROMETERS — Indicators — Steel 


--Aluminum—Brass. Maximat. Unimat 
Lathes, Complete mailing-50c. Camp- 
bell. 1424 Barclay. Springfield, Ohio 


45505, 


Popular Mechan- 
ics said in July, 
1969 (p. 166): 


“Handiest Tool 
You Can Have 
In Your Shop" 


It sands, grinds, 
polishes, sharp- 
ens. It's portable. 
Take iton the job. 

| Use with any 

` hp motor, Md 
165. Factory di- 
rect special. 


у, 4% 


“ARCO MFG. CO. 


Р.О. Box 817, Grand Forks, N. Dak. 58201 


less 
motor 


HANDY BOY 


A unique combination tool. 
ter. screw driver and wrench, 


Pliers. 


ski trop, 


$4.00 рр. 
CONTINENTAL TRADER 
О. Hox 10705-P5 
5t. Petersburg, Florida 33707 


14 ENGINES & MOTORS 
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REWIND car generator for 110 ! V.A.C, 
power plant. Plans $2.00. Н. Schmauss, 
1228 E. Cass St., Tampa, Florida. 


18 CAMERAS & PHOTO 
SUPPLIES 


PAST, reliable projector and camera 
repair. Free estimates. Repairs guar- 
anteed ninety days, Cahill Camera Ser- 
Moos 7118 Puritan, Detroit. Michigan 


FREE! Free! Bargain  Book--Central 
Camera Co., Dept. 411, 230 S. Wabash, 
Chicago, Ill. 60604. 


PHOTOGRAPHY FOR PLEASURE or 
profit, Learn at home. Practical basic 
training. Long established school. Free 
vestri American School of Photogra- 

555 E, Lange St., Dept P801. Mun- 


дегеп, Illinois 60060. 


POLAROID Camera | Owners Make 
Wonderful 3-D Stereo Pictures Instantly 
- Free Brochure, Rhedan Electronics, 
Box 42, Bridgeport, Connecticut 06601. 


NEW Film Catalog: Write Chai Photo 
Supply Co.. 14 - 03 Berdan Avenue, Fair 
Lawn. New Jersey 07410. 


19 MOTION PICTURES 


175- FOOT 8MM, PREVUE MOVIE . 
Only $1.99. See Laurel & Hardy, Chap- 
lin. Fairbanks. Keystone Cops, Gish. 
Pickford. Chaney . . . comedy, drama. 
adventure, history from the  silents! 
Taste the fun of great movies right at 
home! Order today ... specify standard 
or Super 8. Free catalog. Blackhawk 
Films, +J-45 Eastin-Phelan Bldg., Dav- 
enport, Iowa 52808. 


FREE! 64-page catalog. 8-16mm film. 
supplies. processing equipment. Supe- 
rien аы М. Wells. Chicago, Illinois 


—— AQ 


18MM SOUND Films. New. Used for 


е € 


Sale. Free Catalog. National Cinema. 
333 W. 57th St., New York City. New 
York 10018. 


16MM CLASSICS. Illustrated Catalog 
256. Manbeck Pictures, 3621-5 Wakonda 
Drive, Des Moines, Iowa 50321, 


8MM-16MM BARGAINS! Free Cata- 
log! Cinema Eight, Box 245-PS, New 
York, New York 10028. 


FREE Catalogues. 5.000.  8-16MM 
Flms, International-S  Flms, Green- 
vale, М.Ү. 


UNUSUAL movie supplies, Free circu- 
lar, Esoh, 4Tth Holly, Kansas City, 
Missouri 64112. 


19B COLOR SLIDES 


ee 


35MM, COLOR SLIDE SAMPLER . 
20 "best" 2" x 2". . . $1.00. Free cata- 
log Hundreds of sets . . . travel, circus. 
wildlife, flowers, railroads. war, etc. 
Order today, Blackhawk Films, #J-62 
Eastin-Phelan Bldg., Davenport, Iowa 
52808, 

35MM COLOR Slides. “10. 671 Individ- 
ually Sold. Described Encyclopedia- 
ee 10с. Wolfe Worldwide Dept. 16- 

„ Los Angeles, California 90025. 


SPACE - Nature - Underwater Slides. 
Free catalog fmRE, Box Dana 
Point, California 92629, 


Wire cut- 
Drop Forge. 
Нак 
sport «mer. 
айл Cuar- 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. - 


Exp. Black: White 6c. Satisfaction quar 
anteed. Send exposed film or reques 
free mailers. complete Price List an 
Gift Catalog. Direct Mail Photo, Bo 
8352-PS, Pittsburgh, Pa. 15218. 
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HOBBIES & 
COLLECTIONS. 


HOBHI-CARVE — Home  workshog 
wood carver—create beautiful wood re 
productions ої sculptures, plaques 
figurines. sconces and bookends, un 
dreds of work patterns available. Fre 
Information. Write: Hobbi-Carve. 93 
Duluth Street, Dept. PS, St. Paul, Min; 
nesota 55106. 


ers, plus 100 museum pieces for seriou 
Collectors. Catalog 50c. Bussler, Bo 
107-Е. Wollaston, Massachusetts 02170 


23 MINERALS & 
PRECIOUS STONES 


` GOLD 10 Small nuggets panned fron 
Oregon Streams $1.00. Robert Brandt 
Sweethome, Oregon 97386. 


EARTH Science Rockhound Magazin 
subscription $3.00. Sample 40c. Bo 
550- PS, Downers Grove, Illinois 60519 


GOLD NUGGET—LARGE Pure Nugge 
Panned From Feather River, California 


Genuine! $2.00 (10) $17.95. Tannen 
baum's, 6 Fiesta Court. Hewlett, Nev 
York 11557. 
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NEW! 
= 
Send for Big Illustrated 
1972 Cutaloy (215 photo- 
кырны! р йемек Мт hun. 
dreds of different Exe {Кї 
Mineral Specimens, Beau. 
tiful ('rvstals, Rocks. Miti 
Е eral Collections, aml 
Am; azintt G eological (Midities! Our lh 
veer. Satisfaction Guaranteed, Send only 
B20 геге той on first order). 


FILER'S 
BOX 487-PC, YUCAIPA, CALIF. 92399 


24 ANTIQUES, RELICS 
INDIAN GOODS 


س س س 


BEAUTIFUL show pleces from bar 
gains. 19Û page step by step instrucllons 
reveals secrets of refinishing and restor 
ing antiques. Only $1.45. Maison Claris 
se. Dept. SP-12, 700 Rural Street, New 
Orleans, Louisiana 70123. 

IROQUOIS Masks, Rattles. Dolls. Cat 
alogues. 25c. Iroqrafts, Ohswokon. Оп 
tario, Canada. 


25 FORMULAS, PLANS, 
ETC. 
ANY Formula $5.00. Catal 


facturing Treatise 25c. H. Be 
N. Clark. Chicago 80601. 


26 SCIENCE & CHEMISTRY 


— Manu. 
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ROCKETS: Real flying models— flight: 
up to 2500 ft. New illustrated catalog 
25c. Single and multistage kits, cones 
engines,  launchers, trackers,  rocke 
aerial cameras. technical information 


Fast service, Estes Industries, Dept, 
6-A. Penrose, Colorado 81210. _ 
FIBRE OP-EKITS, Using the "magi 


cal optical Abers that transmit light 
energy. FREE CATALOG. Scientific De 
vices, 211P Albion. Wakefield. Massa- 
ch usetts 0 01880. 

CHEMICALS. obsit: Biology anc 
Model Rockets. Both Catalogs 50c 
Sheard Science, Dept. PS, Columbus 
Wisconsin 53929. 

FIBEROPTICS Fascinating. mystify 
ing. -kiis. face-plates, jewelry 
Bi etie." glass. Free catalog. Meshna 
Р.О. Вох E E. Lynn, Mass. 01804. 

CHEMISTRY and biology supplies 
catalog  35c. Boulevard Laboratories 
3114 East 83rd Street, Chicago, Ill. 60617 

MODEL ROCKET ENGINE PRODUC 
TION EQUIPMENT. Industrial Type 
Custom Made, Consultation Services 
Beye ds Box 598, Ayden, North Caroline 
28513 

5-4-3-2-1 IGNITION! Another erfec 
flight. Join the space age with M.P.C.': 
Model Rocket supplies. Kits capable о 
over 2500', Easy to build, Great to fly 
Send for catalog. 50¢, refunded with first 
order. MPC. Box TIS. Mineral Point 
Wisconsin 53585. 


— I zm 


WIN YOUR SCIENCE FAIR! We tel 
how to pick and make a winning project 
Plus how to get FREE PARTS! $1.00 (па 
stamps), Mar: 
tronics, Box 251, 


Berlow, 


Penguin Elec 
Wilmette. Ill. 


60091 


CHEMICALS and apparatus for in- 
trial, analytical] and private labora- 
ries. Catalog 50c. Dept. M-25. Biologi- 
1 Supply Co., 1176 Mt. 
xhester, New York 14620. 


CHEMICALS, Apparatus. Biological- 
jentific Supplies. Catalog 35c. Hage- 
iw Laboratories, Manitowoc, Wisconsin 
220. 


LABORATORY Supplies At Discount- 
. Prices! Catalogue = 50c. Starr Sci- 
itific, Manitowoc, Wisconsin 54220. 


"JUNIOR SCIENTIST'' news letter. 
»ntains articles and news of science. 
zcellent educational supplement. Sub- 
ription $4.00 yearly, 50c each. Box 
1, Waltham . Massachusetts 02154, 


GRAVINECTICS 
BREAKTHROUGH, After research and 
‘velopment of 2 gravity M БУ5= 
Now our findings can be released. 
ritten in clear pon уйй гөр et language 
г the layman, with illustrations. Copy- 
ritten by inventor and founder. Send 
„85 to: Gravity Propulsion Systems 
ič.. 709 Greenvale, Oklahoma City. 
klahoma 73127. 


Hope Ave. 


ser or Phaser Pistol plans—$2.00 each, 


p ud "p Ф Postpaid. 
ii^. А Catalogue— 
PE. t -— 50€ 


oratories, Dept. 
PS, 118 West Adams 5t., Jack- 
sonville, Florida 32202. 


7 PLASTICS 


3-D MAGIC PLASTIC SHEETS 
MAKE Any Picture Or Photo Become 
-D Just By Applying This Amazing 3-D 
ilm 279 Its Surface, 9x12 Sheets Can Be 
ut To Size. $2.00 Per Sheet To Р.О. 
Ox 8T. Warren, Michigan 48091. Money 


ack Guarantee. 
LARGEST Handicrafts: su y cata- 

wue $1.00 (refundable). Rew Mi Mfg.. 
EP Winter, Stamford, ‘Conn. 06905. 
EMBED natural flowers, shells, coins, 
lc. in clear Castolite. Pours like water, 
ardens like glass without heat. Cast 
aperweights, Teik sets, key tags, others, 


jr yourself, for profit Manual 256. 
ASTOLITE Dept. 72/102A, Woodstock. 
Illinois 60098. 


1 FLOWERS, PLANTS & 
NURSERY SUPPLIES — 


LEARN Landscaping and the growing 
1 plants, Start a profitable business 
art or full time. Free information with- 
ut obligation, Lifetime Career Schools. 
ері. А-148, 2251 Barry Avenue, 
ngeles. California 90064. 


Е ERE RSEN چ س‎ 


INSECT (meat) 


dots ore plants. 42 
inds. Illustrated brochure 25 cents. 
pecial 8 Venus Flytrap bulbs. moss. 
reenhouse $4.95 postpaid. Peter Pauls 
lurseries, Mud Road. Canandaigua, 
lew York 14424, 


WATER LILIES. pumps, precem 
uilding instructions, ло ass pools. 
‘olor art in 09. Ness Water 
ardens, 2460 М 06.04" "Upland. Cali- 
отша 91788. 


1.000 HORTICULTURAL Items—Pro- 
agation Supplies, Books, See 

aits, Seeds, Shrubs. Bonsai, 
inger's, North Lima 39, Ohio 44452. 


2 REAL ESTATE 


M ч سا ادد‎ 


NEW! 1972 Spring Catalog. Coast to 
oast bargains in farms, retirement. 
iusiness, resort, investments, 
roperty photos! Your copy FREE! 
lease), SAFE-BUY Real Estate Agen- 
y. Box 589-PS, Little Rock. Ark. 72203. 
LAKE CONCHAS. New Mexico. 5 
Lcres Available. No Down, No Interest. 
15.00 per month. Write Mrs. Millstead. 
зох IHPS., Conchas Dam. New Mexico 
8416. 


CANADIAN LAND FROM $19/ACRE! 


CHOICE properties across Canada. 
“ow monthly payments, Ideal for farm- 
ng, cottages, hunting, fishing, invest- 
nent, Free catalogue. Canadian Estate 

Gand, Dept. PSC-l. Wilson Ave., 
Suite 101, Toronto 380, Canada. 


GOVERNMENT Lands . . low as 
1.00 Acre! Millions Acres! For exclusive 
"(Government Land Buyer's Guide" .. 
jus “Land Opportunity Review” list- 
ng E ava&llable throughout U.S.. 
send $1.00. Satisfaction Guaranteed ! 
United Lands, Box 19107-FA. Washing- 
ion, D.C, 20036. 


GOVERNMENT Lands... . Low as 
$3.50 acre! Millions Acres! For exclusive 
eee ort'' lus "Land 

gest" "list lands 


OCALA FOREST CAMPSITES 
DEEP in the heart of the Great Ocala 
National Forest. Excellent hunting and 
fishing. Free maps and photos. (Un- 
available in states requiring separate 
e iE n Bose oan ud H. Ver- 


Inc. о Dept. Y. 
Deland, Florida 32720. 


ARIZONA—a ош Prescott Nation- 
al Forest. Ide year round climate. 
Two acres, perfect for home, cabin or 
mobile home $1,995, low terms available. 
G.E., Sweeney. Glenarm Land Co., 2233 
No. "th 5t.. Phoenix 85006. 

CANADIAN Vacation Lands; Full 
price $385.00. 40 acres, $10 month, Sult- 
able cottage sites, hunting, fishing, in- 
vestment, е information. Land Cor- 
poration 3768-D, Bathurst, 
Ontario. Canada. 


CENTRAL, Ontario—Choice 640 acre 
Sportsmen's paradises still available— 

.00 plus $6.50 Taxes yearly. Maps 
pictures. $2.00 (Refundable). Informa- 
tion Bureau, Norval 3, Ontario, Canada. 

IS YOUR OPPORTUNITY 

TO OWN PROPERTY 

IN the beautiful Inland Empire of the 
Pacific Northwest. We have 5-10-20-40 
acre tracts in Eastern Washington, 
Northern Idaho and Montana, located in 
the heart of fine fishing and good hunt- 
ing country. All tracts have growing 
timber and are sold with access an 
guaranteed title insurance, on easy 
vormi. at less than bank rates, We invite 
you to inspect our property and see for 
yourself the select land we are offering. 
We have & wide variety of acreages, in- 
cluding view sites, waterfront property 
and secluded nooks. Prepare now for 
good investments and happy retirement 
years in an excellent recreational area 
for as little as $1550 total price. For free 
lists of property. maps and complete in- 
formation, write to: Dept. A38. Re- 
forestation, Inc., Р.О. Box 14006. Op- 
portunity Station. Spokane. Washington 
99214. 


Downsview. 
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F NEW SPRING 1972 cata- 
log. Hundreds of top real estate values 
coast to coast! UNITED FARM AGEN- 
CY, 612-PS West 47th St., Kansas City, 
Missouri 64112, 


$1 ACRE — Canadlan Border — hun- 
dreds campsites, islands, farmlands, di- 
rectly from tax authorities. (Non-profit) 
Lists, photostapiis mailed. Registrar. 
Room 11, 110 Church Street, Toronto 1, 
anada. 


BOILING Spring  Lakes—America's 
Greatest Real Estate Value. 1/3 acre 
vacation or retirement homesites only 
$150 cash price. Ten years to рау. Моп- 
ey-back 1 Поп guarantee, Carolina 
coast, multi-million dollar, 14,000 acre 
development, 50 fresh water lakes. pri- 
vate ocean beach, golf course, motel. 
and country club. Free literature. Dept. 
2-P, Bolling Spring Lakes, North Caro- 
lina 28461. he istered under Federal 
Land Sales act but not offered to resi- 
dents of states requiring separate regis- 
tration, ) 


$350 ACRE U.S.A, and Canada For 
amazing 'where'" and “how” U.S, and 
Canadian “Government Lands Digest" 
. . . plus invaluable Canadian maps: 
Rush $1.00 (Guaranteed). Can-Am 
Lands, 220 Delaware Ave.. Buffalo, New 
York 14202. 


NEW! FREE CATALOG! Big SPRING 
edition! Over 5.000 Properties described, 
pictured - Land, Farms, Homes, Busi- 
nesses-Recreation. Retirement. Selected 
Best thruout the U.S.! 72 Years’ service, 
582 Offices, 40 states Coast to Coast. 
Mailed FREE from the World's Largest! 
STROUT REALTY. 60-BT E. 42nd St.. 
NY, NY 10017; T-BT 5. Dearborn, Chi- 
cago, Ill. 60603; 521-BT E. Green, Pasa- 
dena, California 51101. 


32A LOG CABIN & 
HOME BUILDING 


————— s — M жыланын. 


BUILD Log Cabins, rustic furniture. 
fireplaces!!!! Complete manual $5.00. 
Ae ° Frame plans $2. . Gua 
teed. Bilder, 956 "Springdale. Atlanta, 
Georgia 30306. 


"A" FRAME Cabin, £500. for material. 
Any lumber yard. Completely illustrated 
instructlon manual. including material 
list. Money back Guarantee. Send 32.00 
to: Dependable. Plan -—604, Box 113. 
Vista, California 92083. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


FREE Wholesale Catalog. Lure parts. 


Molds, Rod Blanks, Reels, Archery. 
Metal Detectors. Rare Hardwoods. 
Finnysports, (PE), Toledo, Ohio 43614. 


а S ded ‘With Herero. 
е мурат 1 wW rd-To- 
page cate ne ео Specialties and Do- 
a een oodies. Our 28th year. Net- 
craft Inc.. Box 5510, Toledo, Ohio 43613. 


CAST flexible Fishing Lures for yonr- 
self, for profit. Illustrated Manual 254. 
Castolite, Dept. T2A/P5, Woodstock, Ili- 
nois 600988. 


FREE 1972 Catalog! Guaranteed low- 
est prices! Rods. Reels, Lures. Acces- 
sories— Thousands of items. Cabela's. 
Inc.. Dept. R1, Sidney, Nebraska 69162. 


Model 


K-31 ya 


аз 


$1.75 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, à 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, slim 
top 
quality drop forged steel for durabil- 
2%," when closed. $1.75 


& ultra smart, this knife is of 


ity. Only 
plus 25c post. & hdlg. 


WESTBURY SALES CO., Dept. К-8-Р5 
P.O. Box 434, Westbury, N.Y. 11590 


34 ‘CAMPING 
EQUIPMENT & TENTS 


BACK packing equipment. supplies, 
discount prices. Send 25€ for illustrated 
catalog, receive free bonus, lightweight 
mountain  can-opener. ‘49er Packers 
Supply, Dept. AB, 435 N. Lake, Pasa- 
dena, California 91101. 


LIGHTWEIGHT equipment for cross- 
country. skiing. backpacking, mountain- 
eering, camping, canoeing, kayaking. 
dee catalog. Moor & Mountain. Dept. 

P. 14 Main Street, Concord, Massa- 
chusetts 01742. 


36 HOUSEHOLD PETS 
LOOKING for a Special Puppy - ‘Send 
$1.00 for catalog with prices and infor- 
mation on more than 100 breeds. Hoppe's 
Kennels, Rt, 2I. Hill City, Kansas 


LIVE Seahorses, marine specimens 
aquarium supplies. Illustrated catalog 
30. Marine, Box 23158-F, Ft. Lauder- 
dale. Plorida 33307. 


38 BIRDS & ANIMALS 


MAKE Big Money raising chinchillas, 
rabbits, uinea pigs for us. Catalog $1.00. 
Brothers Farms, New Freedom. 


` RAISE 1 Rabbits Successfully by know- 
ing Facts. Page Illustrated Book 
describing 15 Mure Housing. Breed- 
ing, ing, Markets, Marketing. etc. 
25 cents, American Rabbit Association, 
60 Arba Building, Pittsburgh, Pa, 15217. 


$600-UP Monthly. People needed, 
Ralse rabbits, other laboratory animals 
for us. Huge market. We supply equip- 
ment, breeders and instructions. De- 
tails 256, National Research Farms, 
PNSA-1. Box 309. Milwaukee, Wiscon- 
sin 53201 ree 

RAISE Rabbits for us, $500 month 
home Mt’ Free details. White's Rab- 


bitry. t Vernon, Ohio 43050, 


AMAZING. Profits! $10.000 Yearly 
Raising Rabbits for Wool and Breeding. 
Details 25c coin. American Angora. 
Malta 1. Montana 59538. 


INFORMATION. 25¢. $3.00 to 55.00 a 
rabbit, raise for Staloch's Rabbitry, Box 
6302, Rochester, Minnesota 55901. 


39 EARTHWORMS, _— 
CRICKETS, FROGS 


EARN Money raising fishworms for 
us! Exciting details free! Oakhaven-121, 
Cedar H Hill. Texas 75104. fg NE 


` FREE Literature— We Teach You To 
Raise, Sell] Fishworms, Crickets. 12-inch 
African Worms, Carter Farm-12. Plains, 
Georgia 31780. 


GROW Fishworms. Outstanding new 
Breed produces great profits! Free Lit- 
erature. Fain's Hatchery-27, Edison, 
Georgia 31746. 


HYBRID F Redworms — 5.000-$10. 00, 
20.000-$20.00. Postpaid with raising in- 
structions, Brazos Bait Farms, Rt. 9. 
Waco, Texas 76705. 


و و و و و س 
YEARLY Raising Flshworma!‏ $15.000 
Three outstanding breeds! Free Litera-‏ 
ture. Instructions. Breeder Redworms:‏ 
Georgia Hatchery, Daw-‏ .5.000-519.75 
son, Georgia 31742.‏ 


Tom m reme 


ت 


40 HUNTING & FISHING 


INFORMATION 


— و و و و و ي و ا‎ 
FREE Catalog Low direct prices. Fish- 
ing. Hunting, Archery Reloading. Cloth- 
ing. Camping F Herter's Ine., Dept. 
C62. Waseca, Minnesota 56093. 


` LIVE Traps for animal. bird, im 
Free catalog. Mustang-NC79. Box 10880 
Houston. Texas T7016. 


DOGCATCHER tr 
JWG Company. 
Saratoga. California 95070. 


AEA NEAT АЈ cdi ud 


Free details. 


ap. 
19396 Monte Vista Drive, 


e 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


So 


FREE Catalogue! Thousands War iif- 
ри optical bargains. Lenses, Prisms. 
lescopes, Binoculars, etc,  Jaegers. 
e Merrick Road. Lynbrook, New 


TELESCOPES (reflectors) complete 
kits. Other accessories, request free Ilt- 
erature. Criterion Manufacturing. Dept. 
P825, Hartford, Connecticut. 06101. 


bim. mur жы m c 


 ABTRONOMY For students, hobbyists. 
Sample copy magazine 40¢. Sky and 
Telescope, 49 Bay State Rd., Cambridge. 
Massachusetts 02138. 


FREE  Binocular, riflescope catalog. 
Discount sale. Save 50's. Free gift wit 
order, Write: United Binoculars, BN- 
6116. 9043 So, Western, Chicago 60620. 


ASTRONOMICAL Books. Star — At- 
lases, free list. Herbert Luft. Box 891. 
Bayside. New York 11364. 


43 GOVERNMENT 
SURPLUS 


1972 ‘SURPLUS Army, Navy store 52 
page illustrated catalog. Send 50¢, Ru- 
vel, 3037 N. Clark, Dept. 1M, Chicago, 
Ilinois 80614. 


JEEPS 51178 


i рети $159, Boats 
$7.88. Generators $2.08, Typewriters 
$8.79; Typical Government Surplus Sale 
Prices. Buy 10,001 items wholesale dir- 
ect. Full Details and Procedure only 
$1.00. Surplus catalogue included Free. 
Surplus, Dept, 6, Box 1. Spring Grove. 
Pennsylvania 17362. 


JEEP 


=e 


And Gov't Surplus ATE 
Manual (Jeeps puru кы; mp 
Bargain Catalogue 604. th $1.00. Sur- 
plus gain Box T UPS. York, Penn- 
sylvania 17404. 

GOVERNMENT Information. How and 
Where to buy in Your Area, Send $1.00. 
Surplus Information, Headquarters 
20014. Box 3017TPS, Washington, D.C. 
2001 


GOVERNMENT Lands. a xen Low 
s. 20 acre! Millions Acres Throughout 
^ PES anada! Tow miata A Land 


` JEEPS From — ` 852. 50. 
From—$4.15. Cars Froóm— $31. 
Talkies. 


Typewriters 
50^ W Walkie- 


ing "Free List. Write: Enterprises, Box 
402-72. Jamaica, New York 11430. 


= L| hic — -rrr CONS Ug 


JEEPS Typically From $53.90 РС 


Trucks From $78.40 . . . Boats, Type- 
writers, E nives. Airplanes, Clothing. 
Tools, Camping. Sport F: چ و‎ 
Electronics Equipment. Wide ariety 


Condition. 100.000 Bid Bargains Direct 

From Government Nationwide, Complete 

Sales Directory and Surplus Categories 

см $1.00 (Deductible On ore 
From Separate Included Catalog). Sur- 

fran Service, Box 820-B, Holland,  Mich- 
an 49423. 


JEEPS! Pickups! 100, 000 items direct 
from government. How? Where? Your 
area, Latest information. Money back 
guarantee. Send $2.0) to: )ependable. 
M -2201, Box 113, Vista. California 


c — سو‎ 


=Á —— 


"HOW TO MAKE MONEY ON GOV- 
ERNMENT SURPLUS''—Tells how and 
where to buy in your area. How mail 
order [fortunes were made on surplus. 
Booklet MO-505. Only $1,00, Summers 
Distributors. R =3, Thompsonville, Illi- 
nois 62890. 


THIS Month Specials: 5 Buckle Boots 
53.50, Canvas Shelter Halves $4.00, Woo 
Shirts $1.95. Н. Kushner, Р.О, Box 1262, 
Springfield, Massachusetts 01101. 


JEEP and Gov't. 


Surplus Buying 
Manual (Jeeps Pictured) 75¢. Sur- 
plus Bargain Catalogue 50¢ Both 


tor $1. 
Box 


Surplus Jeeps, Dept. 54, 
789, York, Penna. 17405 | 


45  BODY-BUILDING, 


SELF-DEFENSE COURSES 
` “GIANT Arms," Dr. Young's D. C. 
Revolutionary discovery. $2. Satisfac- 


tion or refund. са Box 1768-56, 
Chicago 80690. 

POWERFUL Muscles Fast!! Obtain 
fantastic results! Free brochures: Uni- 
versal Bodybuilding, Dearborn, Michl- 
gan 48121. 
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KARATE. Judo, Gendo, Tatami 1971 ORDER any book. Send author, title. COIN Clearance! Bargain List 106. 


Catalogue. Oldest Dealer 45c. Judo and remittance. Sky's Unlimited, 126 (Refundable), Economy Sales. Mans- 1943 Flag Stamp of occupled Nati 
American.  B200-1090 Sansome, San Deertrack, Irvington. N.Y. 10533. field, Massachusetts 02048. Only 25c SOPORE included. Will 
Francisco. California 94111. Te erg SERT nice جج‎ Co.. Box 338 Yorktown Heights, 


= SALE! BOOKS - Prints - Records! All 55.000.00 CASH! Impress Friends With 
Useful 2 Еп- Five Sensationally Authentic 1840 
$1,000.00 Bill Reproductions. Absolutely 

Look And Feel 132 Years Old! Mailed In 
Colorful Display Envelope: $1.00. Satis- 
faction Guaranteed. W. TEDESCO, Ans- 


York 10598. 


225 STAMPS FOR ONLY 10c! 
mails. Pictorials; stamps from stran 
countries cataloguing up to 25c e 
Plus unusual stamps to examine, Bi 


Subjects - Entertaining. 
tire Family! FREE Illustrated Discount 
Catalogue! Books, Box 186B, Brooklyn, 
New York 11230. 


GET latest 1972 Body Bullding cata- 
logue Now Free! Musclebuilding Man- 
sion: P.O. Box 146-PS, Brampton, On- 
tario. Canada. 


: vei | | | tice Street, Oyster Bay. New York 11711. any or none, return balance, can 
KARATE! Complete Illustrated F E d. | Т | ws سی‎ mr р کد‎ 
Course, Identification Card. Wall Cer- IX CLOCKS, WA CH ES COINS "Wanted. Send 10¢ and Stamped service anytime. MYSTIC STAMP 


Camden 55, New York 13316. 


FAMOUS Painting collection 15 
ferent - depicts works of art found 
museums of the world - 10c with worl 
wide approvals. Modern Stamps, 


FOR FUN & PROF- 
IT! Fascinating new 
Handbook by Master 
eraftsman Н. 
Pocket Device. dives you the knowl- 


hg س‎ 
Shop. 
03865 _ 


INDIAN ` Cents. 


tificate. 72 Killing Blows Chart. only 
$1.25. Guaranteed. 4M Company. Box 
8337. Jacksonville, Florida 322065. 


nouum immo i س‎ пш Oe тш- co =з s 


BUILD STRENGTH! 


for Buy List. Village Coin 
t. C, Plaistow, New Hampshire 


/ÓáÁ— ee‏ ت 


2 DiHerent Before 


- . . Clev , lue skilled watch- 1900. 75€. Bedrin. 1100A Northeast 125th. 58H. Ferrysburg, chigan 49409. 
Ohio. aise Be EOE Sere Cee ae E learn North Miami, Florida 33161. A EGET M TO EM RIO 
- VER 200 ILLUSTRA- PAPEL = REI М 3.00; 
KARATE—complete instructions. IL. арро" T сүл, m isting UR eam ‘i | V ur 
+ - sla i м, LT T rstal * J * à 
ишга only 01.93. Бау to.. EE: шийир, E акыры Р stamp in US. $ Dane, 745 Third high "values, etc. $3.00. 300 pre-19 


Metcalf, Escondido. California 92025. 


BE TALLER! 


Yes, grow man grow! Gain 2-6 


USA commemoratives $2.00; 700 
No approvals Meyers. 
Richmond. California 94804. 


ONE Cent a Stamp-write for jum 
books of foreign stamps mounted 
Scott order at lc each stamp. Smit 


in modern “© Avenue, Lyndherst. New Jersey 07071. 
Casts—Clean timepietes, etc. ~ ==: —- -— 


INSTRUCT pula 4 DIFFERENT Liberty _V-Nickels, 
Abd. DO Ci, ER Sery рор Ch $1.50 Catalog 25c. Village Coin Shop. 
everyday ајаг ain electric i* lii ks. llandbuok Dept. C. Plaistow, New Hampshire 03865. 


tells you where to buy parts . . . where to LINCOLNS: 28 different before 1940 


old movements 


send “overflow” 


| inches actual height in few 
short weeks! Proven, safe 
method. Special one time offer: 
25¢ coin. 
The Height Increase Bureau 
P. O. Box 146-P57 
Brampton, Ontario, Canada 


test fantastic new Muscle- 
building secret.—TENSILE 
CONTRACTION—by mail. 


Special one time offer, 
25¢ only. 
The Bodybuilding Center, 


Р. O. Вох 146.P$.6 
Brampton, Ontario, Canada, 


46 PROFITABLE 
| OCCUPATIONS — 


LEARN GUN REPAIR GUNSMITH- 
ING in spare time. Book details 104. 


Modern Gun Repair School. Dept. 216, 
Ma М. Brown, Scottsdale. Arizona 


МИЙ 


FREE Literature— Make Big Money 
Raising Fishworms and Cricket's. Car- 
ter Farm-10, Plains. Georgia 31180, 


FREE catalogs. Repair air condition: 
ing refrigeration. Tools, supplies, full 
instructions. Doolin 2016 Canton, Dallas, 
Texas 75201. 


a -—a 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Harrett. 
ent C-86-D2, 6216 N. Clark. Chicago 
60623. 


OVER $16.50 an hour, Spare time at 
home! Rubber Stamp industry needs 
small manufacturers, We furnish all 
equipment and know-how! Particulars 
free! Write: Roberts. Room RC-3- 
1512 Jarvis, Chicago, Illinois 60626, 

ВЕСОМЕ а Mortgage Broker, Highly 
respected, interesting, lucrative prestige 
business, For complete information write 
United, Box 6284-N. Marietta, Ga. 30060. 


LU mU "— — e 


RN‏ ص 


HOW To Start Your Own Remailing 
Business. Send $1.00. Keller. 29PS Daye 
View, Bellefonte. Pennsylvania 16823. 


س m‏ س 


REPAIR Clocks  Profltabily. Easy 
Rules. Simple Tools. Free Plans. Theis, 
Genoa, Illinois 601325. 

SHARPEN - Scissors, Pinkers. Inex- 
pensive equipment. supplies. tools. 
Blackhawk. Sheldahl, Iowa 50243. 


47 BOOKS & MAGAZINES 


THINK and grow rich, book con- 
making method. UTILIZED 

TECHNIQt $2.00, Ricala, 260 Kilauea 
Ave., Hilo. Hawaii 967 20. 


— = = = — M —— Se 


CATALOGS! Recelve many! Catalog 
Directory $1.00. Box 305. Plymouth 
Meeting. Pennsylvania 19462. 


LATEST Military Manual. "The Law 
Of Land Warfare @ $4.50. Book Cata- 
log о free with order, Supply limited, 
Rush Now. Hillcrest FPublications-PS8, 
McDonald, Ohlo 44437, 

THINK BIG! SKY ROCKET YOUR 
INCOME, 256 Page book reveals Secrets 
that make men usn. Send for book 
=WB123—Only $2.00. Laura Lee, Р.О. 
Box 234, mo Me Florida. 32116. Florida 
Res, Add 4% sales tax, 

BOOK hunters! Send Wants! Atlantic 
Book Service. ain, Charlestown. 
Massachusetts 02129. 


—— € + 
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CLOCK mm Watch Repairing Books. 
Tools, Materials. Free catalog. North 
American, Box TTBNA. Fox River Grove, 
Illinois 60021. 
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work for repairs at whole- 
sale prices as business expands! 


Friends gladly pay $5 to $50 for restoring 
Cherished timepieces. Try the HANDBOOK 
OF WATCH AND CLOCK REPAIRS. n 


only $4,095 plus 30€ handling, ов. Ape 
monevback guarantee. EMERSON BOOKS. 


Inc., Gent, BEF. 251 West 19 St., New York, 


М. Y. 100 


48 TOYS & GAMES 


-——— r 


WIN 2 out of 3 high-dice rolls. Free 
details. Guaranteed. Paradox. Box 111B. 
Pleasantville, New York 10570. 


ONE-Armed Banker. Game and Nov- 
elty Catalog 25c. EK Distributors, 
2084A3 South Mannheim, Des Plaines, 
Illinois 60018. 


49 JOKES & NOVELTIES 


FREE World's Leading Catalog. 2000 
Novelties, Jokes. Tricks. Knives. V una, 
Science, Sports Gadgets.  Johnson- 


Smith. C-11. Detroit, Michigan 48224. 


MINI-Slot Machine. Write: Meredith's. 
PS, 1255 Jones, Reno, Nevada 89503. 


50 MAGIC TRICKS, - 
PUZZLES, ETC. 


WORLD'S finest professional magic 
Joker Novelties Giant illustrated cata- 
log 10е. Top Hat. Evanston, Til. 60202. 


BE A Magician! Two Sook iets explain- 
ing иу е: tricks plus large profes- 
sional catalog. $1.00. Fete Inc., 5080 
Lincoln, Chicago, Illinois 60625. 

500 кик. Douglas famous Mai ic 
Catalog. only 10с. Better Magic for 
pocket, Club, Stage. Fastest mail service, 

Douglas Magicland, Dept. 12, Dallas, 
Texas T5221. 


— am 


MAGIC MAGAZINE Monthly since 
1936. 'Iricks, dealers, news, 3 month 
trial $1.00. Genii, Box 36068-S, Los An- 
geles, California 90036, 


وټ ڪڪ وڪ ——————— 


CATALOG 175 pages 25c. 1.500.399 
Tricks, Jokes, Novelties. Elbe, 74085. 
San Antonio, Texas 76201. 
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1000 WAYS To Have Fun'' Giant 
Houdini Magic Catalog 254 with Free 
Trick ! ! Vick Lawston. Box 2016-Р5. 
Pompano Beach, Florida 33081. 


COMPLETELY illustrated 84 Page 
Catalogs. 25c Manhattan Magic. Box 
334-S. N.Y.C. 10011. 
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SPECIAL “250 Magic Tricks” $1. 25! 
Crest, Box 2229. Mt. Royal. N.J. 08061 


حت هه Ш.‏ ست 


TWO different giant magic catalogs. 
25¢. Miami Magic, Box 1047, Miami, 
Florida 33133. 


51 COINS & 5 & CURRENCY 
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SCOOP: Official Imprinted Miniature 
U.S. Mint bags 20 Uncirculated Cents. 
San Francisco. Denver, Philadelphia 
available. $1.00 each. Three for : 
Harris, Box 2037G. Santa Cruz, Califor- 
nia 95060. 
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SEND only $1.00 for Coin Collecting 
Outfit. Contains 25 new coins from 25 
countries. Plus magnifier. wooden 
nickel, “How To Collect Coins'' booklet. 
special coin envelopes, foreign banknote 
and big catalog of coins, paper money, 
collectors supplies. Littleton Coins 
Second GH-2, Littleton. New Hampshire 


“DECORATE YOUR WALLS" 
WITH your Favorite Coins. Six inch 
true reproductions of coins. plated with 
the original coin metal, polished to high 
briliance. Examples (Silver, Eennedy 
Half—pair $8.95). (Gold Saint Guardens 
$20—pair $10.00), For Complete list, 
write G.P.5. Inc.. 709 Greenvale Rd.. 

Oklahoma City, Oklahoma 173127. 


UNITED STATES Coins! All t pes 
mixed Grab-Bag style. Values $6.00- 
860.00. Send 54 00. Coin Surprises, P.O. 


Box 532, Dearborn, Michigan 48121. 


Hm 50 ''S'". including 1955-3 $1.95; 
different UNCIRCULATED $1.85. 
Nickels: 40 Mixed Buffalos $4.95; 12 dif- 
ferent ''S'" Jeffersons $1.70. Dimes: 20 
different Mercuries $3.95; 10 different 
"5" Roosevelts $2.95. Anthony, Box 
98045 A, San Jose, California 95117. 


1955- 8 LINCOLN And 18 Different eg 
cents—$1.00, EDMUND MOLZAN. Box 
215. Alameda, California 984501, 


UNCIRCULATED 1964-D Quarter 754: 
Half $1.25; Bargain List 254. Nelson. 
146-5, Rye, New York 10580. 


40 MIXED, Indianhead and Lincoln 
cents 1890's to 1930's $2.00. Pavlicevich. 
13 Claremont Avenue, Santa Clara. Cali- 
fornia 95051. 


COMPLETE U.S. COIN WITH $1000.00 25e 


AND SUPPLY CATALOG BANKNOTE 


FIXE 
"TION, Any 6 
(M min + Z2» 


LINCOLN CENTS. ип та МЕНҮ 
Таке rour рігк = ми» DUPLI 
£1.15. any (30) 52,10, any 


handling, 124059-10.11-16-17.13-18-15D 15195-20-31- 
ZI.24.25.20.27-27D.28.29.30 T939mD-34-5- D -3- 
8-472710 055.39. You may also pirk any date 
after 1940 exeept 19055 at .4J0, 1560 zmall date 
4.00, Ade in Ort, Nov, Dec, issues still good. 


George Schultheis 


| Вох 151, 5 New Hyde Park, N.Y. =11040 


52 STAMP co LLECTING 
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IMPORTANTI PLEASE NOTE! 

Most ol the stamp advertising below 
mentions “approvals. This means that 
in addition to the special offer, you 
will receive stamps ON APPROVAL 
from which you may selec! stamps you 
wish, and return the balance along with 
payment! for the ones kept. Approvals 
may continue to be sen! unless you indi- 
tale you do nol wish lo purchase апу. 
In some cases the special offer is made 
only to approval buyers. 


FREE! Fine Old U.S. Stamps with 
request for quality U.S. Approvals. 
Lilbro. Box A. . Old Bethpage, М.Ү, 11804. 

U.S, PLATE Blocks 1 different Jg. 
commemoratives $1.00! Approvals. Gor- 
быш аа: Henniker, New Hampshire 


NEVER OFFERED BEFORE! 

OVER 50 different Polish Pictorials 
cataloging to 25¢ each including Com- 

lete Sets. 10¢ Approval Applicants. 

ayco. Р.О. Box 437, Flushing. New 
York 11367, Dept. 5. 

FANTASTIC Triangles. Diamonds. 53 
others 10€. Approvals. Longhorn Stamps 
Lubbock. Texas 79410. 

COLLECTION of 32 different Boy Scout 
Postage stamps showing scouts in uni- 
form from 32 different countries. All for 
only 25c to introduce our bargain ap- 
provals, Stampex. Box 47-BP, White 
Plains, N.Y. 10001. 

MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC, 
6000-PS. San Francisco, Calif. balor 
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NUDES set 
10c. Atlas. 
sin 


(4)-Unusual Approvats 
Plainfield. Racine, Wiscon- 
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U.S. ‘MINT y ecials! Flag Set Com- 
plete, $1.00; c, 3c Famous Americans 
121 different)" $1.00. Free list. Brooks. 
2601 Avenue ng . Brooklyn, N.Y, 11229. 
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"AFRICA. `' 25 beauties, 10c. Approv- 
als. Gorliz, Box 1815C5. Naples, lorida 
33940. 

50 YEARS Old fifteen different Unit- 
ed States. over fifty years old—10c with 
approvals, Jaxon, Hox 145. Brooklyn. 
New York 11230. 
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ABSOLUTELY Free. "United States 
Mint Souvenir Sheet When Requesting 
United States Approvals, K&B, Box 170. 
Brooklyn, N. Y. 11223. 


FAR East Assortmepnt— Viet Nam, Ja- 
pan, Korea, Formosa and others only 
10с with world wide approvals, Clark 
Stamps, Dept. 58 Muskegon, Michi- 
gan 49444. 


Philatelics. 6815 Bay Parkway, Brook 
lyn, New York 11204. 
New Issues — Ne 


STAMPS Free! 

Countries — Triangles — Rockets 
Olympics — Scouts — Birds — Flowe 
— Animals — Also old Canadian a 
U.S. Stamps, Plus complete illustrat 
Canadian Stamp Catalog, Send 10¢ f 
mailing. Gray Stamp Co, Dept. 
Toronto, Canada. 


SEND only 10 ¢ for the most wonderf 
catalog of stamp offers in America. Y 
will also receive a special bonus col 
tion of 150 different stamps from 
Vincent. Rwanda. Russia, etc. Little 
Stamps, Dept. MN-2. Littleton, Ne 
Hampshire 03561. 


FREE! Big Bargain Catalog-—New Ed 
tion listing thousands of bargains 
cluding О.б. & B.N.A. stamps, packe 
albums, accessories and supplies 
fine stamps from our approval servi 
which you may return without p 
chases and cancel service at any t 
Jamestown Stamp. Dept. E12PS, Jame 
town. New York 14701. 
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WOW! 110 All different Germany 1 
Commemoratives. Airmails, High Valu 
Big catalog. bargain lists. Also 
stamps from our approval service, whi 
you may return without purchases 
cancel service at any time. Jamesto 
Stamp, Dept. А12Р5 Jamestown, Ne 
York 14701. 


25 FAMOUS Paintings, 10¢. 
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Approva 
Cambridge. Box 2311, Heath, Ohio 430 


YOURS FREE! 20 Almost Rare Stamp 
from 12 Lost Nations—Most a На! 
Century Old! Nations overrun by in 
vaders and never freed again, Stamp 
so appealing that experienced and be 
ginning collectors alike will want then 
You get 110 other stamps from Britain 
Lost Empire plus illustrated Album t 
keep as & Bonus should you buy 
from our Approval Section. Or retu 
Album and 110 stamps with selectic 
and buy nothing. Cancel Service any 
time. But Lost Nations stamps are you 
to keep! Send 10€ for mailing whi 
supplies last. Kenmore, Milford 
957. N.H. 03055. 


FREE 50 stamps including Barbudi 
Cayman Isiands, British Honduras. Ap 
rovals. Moumblow, 1834B Bassett, Ar 

eim, California 92805. 

FREE Stamps send 10c handling. U 
Stamp Company. 320 Congress, Austin 
Texas 18701. 


50 DIFFERENT U.S. COMMEMO 
RATIVES. 25c. Approvals. We Pay Post 
age. Craig Stamps, Box 118P. Bellmo 
New York 11710. 

WORLD high value collection, 10 
commemoratives,  airmails. ictoris 
Catalog value $3.00. Speci get-ac 
quainted offer—10c. Nonotuck. Box 864 
Amherst. Massachusetts 01002. 

AUSTRALIA - Fifty Different 10 
When Requesting Approvals! Valu 
10208B 'Tenbrook. Silver Spring. M 
land 20901. 

PORTUGAL stamps 200 mixture on 
$1.00. Overseas 200 mixture only $3.0 
Please add $1.00 for airmail sendin 
Iniciativas, Dept. PS-1, Apartado 518 

Lisbon 6, Portugal. 


15 LARGE Ireland Commemorative 
29€. Approvals? Penniston, Box 650 
Arlington, Virg Virginia 22205, 

50 DIFFERENT Old 0.8. Reven 
Stamps 50c. Winchester Stamps, Ba 
1992 Mansfield, Ohio 44907, 

50 DIFFERENT ( Canada. 10¢ with ар 
provals. Oroszky, Р.О. Box 1, багон 
Ontario, Canada. 


VATICAN Xmas Set (1967) Büc, Ap 
provals. Barricks, Box 7154, Detro 
Michigan 48202. 


SENSATIONAL Clearance " differer 
packets - $1.00. No approvals. Norg 
Box 105. Wyckoff, New Jersey 0748 

NUDE Set Plus 25 Different Famou 
Paintings only 25c with  approv 
i quem Box 212. Reynoldsburg, Ot 
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100 OLD U.S. Stamps between 1861 
nd 1935 $1.00. Ed Roush, 423 Shepard, 
Iansfeld, Ohio 44907. 


FREE Surprise collection sent with 
pprovals, Jay, 1784 Union, San Fran- 
isco 94123. 


100 CANADA 25c. Excellent value, Ap- 
rovals, Continental, Limehouse, On- 
ario, Canada. BEND 


U.S. BARGAIN; 60 different 10c with 
eautiful world-wide approvals. Stamp 
enter, Kennebunk, Maine 04043. 


1027 DIFFERENT $1.50. Approvals. 
Outside U.S.A. $2.00), Elondike, Har- 
isburg. Illinois 62946, 


OLDER UNITED STATES ap rovals 
э adults only. Intriguing. worthwhile. 
ngle, Box 2085. Lowell. Mich. 49331. 
UNITED STATES used approvals 3c 
nd up.  Stamp-A-Nanza, 1904-PS 
road. Schenectady, New Yc York 1230 12306. 


FREE First Day Cover. Approvals: 
all, Box 98PS, Coopersburg, Ра. 18036. 


REE! 88 DIFFERENT COUNTRIES! 
INCREDIBLE collection of genuine 
ostage stamps—írom Afghanistan to 
ambia! Own valuable stamps nearly 100 
ears old, moon stamps, etc, Also, excit- 
1g stamps on approval, returnable 
ithout purchases, cancel service any- 
ime. But this Valuable Collection plus 
ig Illustrated DK are yours to Rr 
. . Free! Send 10¢ for mailing. Н 
[arris, Dept. 55-21, Boston, Massa- 
husetts 02117. 


FREE, complete illustrated list of all 


nited States, Canal Zone. Philippine 
irpost stamps. L'Amerique Company. 
^O. Box 6661, Milwaukee, Wisconsin 
3218. — 

FREE Worldwide packet. Penny Ap- 
rovals, Froehlick. Waukegan, 
llinois 60085. 


PENNY Approvals! Regardless Cata- 
gue! Kloster 4164—S2nd 5t., San 
еко, California 92105. 


20 EXCITING TRAINS 25c with mag- 

ificent pictorial, topical packet ap- 
rovals. Hornco, Box 1889, Denver, 
‘olorado 80201, 


500 DIFFERENT worldwide stamps for 
1.00. Smith, 508B Brooks, College Sta- 
ion, Texas 77840. 


“INVERTED Error'’—Dag Hammar- 
kjold, 10c with approvals. Belmont 
tamps, Washington, D.C. 20015. 


100 DIFFERENT Turkey—15c. Approv- 
ls. Gobestamps, Box 402, Biddeford, 
Taine 04005, 


FREE duplicate exchange—2c approv- 
ls. Belden. Box 4175с, Dearborn, Mich- 
fan 48128. 


TEN Different Nudes—20c, Approvals, 
tamp Farm, 2538, Oxford, Wisc, 53952. 


50 FAMOUS Paintings 50c when re- 
uesting worldwide approvals. C & F 
tamps, 655 Forbes Street, E. Hartford, 
'onnecticut 08108. 


250 DIFFERENT U.S. commemoratives 
ith approvals $1.00. Carstamps, P.O 
lox 6101. Fort smith, Ark. 72901, 


100 DIFFERENT United States, 25c. 
Inited States and Foreign Approvals in- 
luded. Shelron. Box 547K, North Mi- 
mi. Florida 33161. 


PLANES! Trains! Cars! Ships! Space! 
ports! Spectacular stamp collection. 10¢. 
Vith great approvals. Castle Stamps. 
О. 15-PSJ, Flushing. New York 11352. 


"APOLLO 12" SPACE SET on giant 
етеп Souvenir Sheet, 254 with approv- 
ls. Degler, R.D. -2(200). Pottstown, 
'ennsylvania 19464. 


FREE! $10.00 Giant Stamp Collection 
f 300 All Different colorful, valuable, 
ostage stamps from Africa—Europe— 
sia—British Empire— Worth  $10.00— 
12.00 at catalogue prices. Also money- 
aving Booklet. All yours as a Get-Ac- 
uainted Gift. Adults only. Other fine 
tamps enclosed for your inspection. 
Tasek Co.. Inc., P51. White Plains, New 
Tork 10601. 


704 U.S.A. (PLENTY Commemora- 
ives)—25¢. Approvals. Horace Gate- 
00. Winston-Salem, North Carolina 
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FREE, U.N. Mint Commemorative Set 
'omplete. Worldwide Approvals. Hilde- 
rani. mM 5645, Redwood City, Califor- 
ів > 


FREE!! 25 U.S. Commemoratives, 2" 
іатеѓег Magnifier, 10€. Approvals. Mis- 
rak, 5630 Wilson. Chicago 60630. 


200 DIFFERENT 10€ With Approvals. 
‘olze, Dept. А. Box 5215, Milwaukee, 
Wisconsin 53204, 


CLOSEOUT Sale: Large Assortment 
04. Generous Lot $1. High Value Packet 
2. Schollmeyer. 436 М.Ү. Avenue, Brook- 
yn, New York 11225. 


FREE Rare U.S. 18th Century Stamps 
cith Fine lege Poir Historic Stamps, 
lox 427, Col ege Point, М.Ү. 11356. 


WORLDWIDE Collection, 222 Differ- 
nt Plus 55 U.S. 25c. Approvals. Casto. 
lox 927, Largo. Florida 33541. 


FREE!!! Beautiful Stamps. Gold, Sil- 


er, others. Approvals. Delor, 21127 Fleet- 
rood, Harper Woods, Michigan 48225. 


APPROVALS: Plus Collections by 
төт, Martus. 183 Senaca, Bushkill Pa. 


RUSSIA 25 pictorials 10c. Approvals. 


J. Nutt, Box 357, Penn Yan 1, New 
York 14527. 


307 DIFFERENT triangles. sports, 
topicals, etc. Worth near $8.00 Only 
25с. Bargain approvals. Jayto Stam 
Box 177-W, East Syracuse, N.Y. 130 T. 


RUSSIA—25 Beauties plus Space set, 
Only 10c! Approvals, Robert Carlson. 
Box 161355. Long Beach, California 
90806. 


14 000 DIFFERENT! ‘Amazing new 
plan builds gour collection systematical- 

г. Country by Country. Only 50c weekly. 

Ware. Monroe 70, Connecticut 06468. _ 


25 U.S, FREE with Approvals. Collier, 
Box 755. Folkston, m, Georgia 31537, 


TREASURE Package From Rwanda. 
Approvals. Send 25e to J.B. Stamps, 226 
Bergen SL.. Trenton, Ne New г Jersey 08610. 


15 AUSTRALIAN арыда}, Ни 
with approvals, Charles Locks, 
25th Street, New York, New York 10010: 


FREE! Ten British Colonies, Catalog- 
ing Over 30c. Worldwide Approvals. 
Stamps, Box 101, Sharon, Mass, 02067. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 
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LINEAR AMPLIFIERS: 10 Meters, 
"Hawk" 25 watts—$59.95; "'Ralder'— 
100 watts - 5149.95; "Maverick-250''— 
250 watts-$244.95. AM. SSB, “Scorpion” 
50 watt 12 Volt mobile = $99.95; ‘‘Ban- 
dit II" 100 watt mobile - $168.95, 20-35 
megacycle. (Illegal Class D 11 meters.) 
Dealer inquiries invited. D&A Manufac- 
turing Company, 1217 Avenue C. Scotts- 
bluff, Nebraska 62361. 


36c TUBES, Radio E TV! Free Color 
Catalog. Cornell 42175, University, 
San Diego, California 92105. 


HEAR  POLICE.FIKRE Dispatchers, 
Catalogs show receivers; exclusive di- 
rectories of “confidential” channels, 
Send 8¢ stamp. Communications. Box 
56Р5, Commack, New York 11725. 


FREE Electronics ` catalog. ' Tremen- 
dous bargains. Edu-Kits. Department 
C- "140A, , Hewlett, New York 11 11557. _ 

“GOVERNMENT | surplus is electronics. 


gadgeteers illustrated catalog 25c, 
Meshna. Nahant, Massachusetts 01908. 


55 HI-FI, STEREO, 
ELECTRONICS 


STEREO Hi-Fi Sale. Nationally - Ad- 
vertised amplifiers, tuners. speakers, 
Tape decks, etc, Discounting to 40", 
since 1959. Arkay National, 1028-04 
Commonwealth, Boston. Mass. 02215. 


"SLEEP-LEARNING KITS — endless 
tapes. timers, complete outfits. Catalog 
free: SLRA, Box 24-SB. Oiympia, Wash- 
ngton. 


FREE—FREE—FREE 
FREE—FREE—FREE—FREE 

SEND in for your FREE one year sub- 
scription to Olson Electronics’ fantastic 
value packed catalog—unheard of low. 
low prices on brand name speakers, 
changers, tubes, tools, stereo amplifiers, 
tuners. CB and other values, Credit plan 
available. If you have a friend interested 
in electronics. send his name and ad- 
dress for a FREE subscription also, 
Olson Electronics, Dept. El, 260 §&. 
Forge St.. ‚ Akron, Ohio 44308. 


ELECTRONIC kits-amplifiers-pream- 
plifiers-psychedelic strobe lights-metal 
detectors-color organs-digital instru- 
ments-guitar amplifiers. etc. Free Cata- 
log. SWTPC. Box PS 32040, San Antonio, 
Texas 78216, 


56 РНОМОСВАРН 
RECORDS, TAPES 


RELIVE Old Radio!! Recorded Tapes! 
Write - Sanford's, A§l2ZE, Pulaski, New 
York 13142. 


FREE Catalogues. 2000 hard to find 
unusual records, Rose's, 138 Breckin- 
ridge. Louisville, Kentucky 40207. 


OLD Radio Programs On Tape. Cata- 
log—50c. Stop. Box 81. Webster, New 
York 14580. 
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FREE Catalog—Cassettes. Cartridges. 
All Labels. All Artis a a Fantastic 
Discounts! Al Rosem ©. Box 
16083, Philadelphia. Penriyivania 19114. 


OLDIES - 45 RPM Original Hits - Cat- 
alog 50c. C&S Record Sales, Box 197. 
Wampsville, New York 13163. 


57 MUSICAL 
INSTRUMENTS 


GUITARISTS—Busy? 4 minutes week- 
ly teaches strums, barres. melody. Be- 
ginner-advanced, Samples, 10c. Steele, 
Box 114, San Rafael, California 94902. 


` LEARN Banjo-5-string Bluegrass. No 
music, Makes learning easy. Free de- 
taie Blaylock. Box 25-D, Marietta, Ga. 


VIOLIN and Guitar makers—send for 
latest Free Catalogue of woods — acces- 
sories. International Violin PS1. 414 
East Baltimore St.. Baltimore 2, Md. 


ACCORDIONS and Amplifiers. Excel- 
sior and other famous makes. Save 50%. 
Buy Direct, Factory Distributor. Terms. 
Trades, New-Used, Free Home Trial. 
Free catalog and Discount prices, Ex- 
celsior, Dept, P, 3147 North na, Chi- 
cago 60541. 


30e DISCOUNT. Name Brand Musi- 
cal Instruments. Free Catalog. Freeport 
Music. 127C late Highway, Freeport. 
New York 11520 


REBUILD A. Playe "er ` Piano! Details 
from Vestal Press. estal 8. N. Y. 13850. 


GUITAR Making Books, Imported 
Woods, Supplies, Accessories. Catalog 
25c. GUITAR CENTER. Вох 15444. 
Tulsa, Oklahoma 74115. 


GUITAR Package. Illustrations, Les- 
sons, Composing, Arranging Secret, Send 

00. A.L.G. Music Fub., 4025 St. Mar- 
tin, Cincinnati, Ohio 45311. 
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WHOLESALE Professional Guitars. 
Amplifiers, PA Systems, Free Catalog. 
Carvin, Escondido. California 92026. 


GUITAR, Banjo Making books plans. 
wood, necks, tools. List 25c. Wildwood. 
510 East llth Street, New York. New 
York 10009. 


8 S a NG WRITERS 
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and Choir. We рау all recording costs! 
Dept. PS, Chapel Recording, P. O. Box 
162, Wollaston, Massachusetts. 02170. 


POEMS : set to music. Songs recorded. 
Send poems. songs. Crown Music. 49-P 
West 32. New York 10001. 


pense! Talent 17-PS Longwood Road, 
\ uincy, Massachusetts ‚ 02169. 


POEMS and songs wanted by Ameri- 
ca's most popular studio Broadway 
Music Productions, Tin Pan Alley, PS, 
Lake Grove, New Y York 11155. 


NEED songs for n new : album. Send mat- 
erial for details. Paul Jackson, B-650. 
Ardmore, Tennessee 38449. 


less Music Publications. Box 193-P, 


Bloomfield, Connecticut 06002. 


POEMS wanted for songs. Nashville 
Music Productions, Box 40001-M. Nash- 
ville, Tennessee 37204. 


SONGPOEMS Urgently Needed, Pos- 
sible Publishing, Recording, 50-50 Agree- 
ment, Country, Western, Popular. 
Romantic, Religious! Betty's Music Mak- 
ers, Dept. PS. 1417 Park Bidg. Pitts- 
burgh, Pennsylvania 152202. 


SONGWRITERS: Do you need Demos, 
Lyrical Revisions, Song-placement. Rec- 
ords advertised to Buyers, Juke Box 
Operators Lists? (State interests) Stamp. 
"Dahle." Box 11067PSG. Omaha, Ne- 
braska 68111. 


SONGWRITERS. Subscription three 


dollars, Song Request Magazine. Mount 
Morris. Michigan 48458. 


60 BUSINESS 
OPPORTUNITIES 


400.000 AMAZING В: Bargains. Whole- 
sale, Below Wholesale, Closeouts, Sur- 
plus. Liquidations, Many More Terrific 

argains. Watches, Radios, Cameras, 
Clothing. Tools. Electronics Equipment. 
Furniture, Appliances, Automotive, 
Thousands More. Latest Catalog of 
Sources Plus Two Bargain Catalogs. А11 
For $1.00 (Deductible On Orders). Satis- 
faction Guaranteed. Bargainhunters 
Wholesalers, Box T730B, Holland. Michi- 
gan. 49423. 


MAILORDER | Millionaire helps be- 
ginners make $500 weekly. Free Wi ort 
reveals secret plan! Executive 1). 
333 North Michigan, Chicago 60601. 


NEED $5 To $1000 Cash? Hundreds of 
Used Magazines and Books Sell to $1000 
Each. New Guide Shows How To Find. 
Where To Sell and Their Dollar Value. 
For Your Copy Send $2 to: Landis En- 
terprises, Box 28, Hampton, Va. 23369. 


HOW To Borrow $500 to $2 million. 
Get 2.618 cash offers. Free details! Capi- 
tal-3, Kerrville, Texas 78028. 


NEW Candle Business pays Big mon- 
ey. Operate from home - Easy. Full or 
Spare Time. Sell Stores, etc. Experience 
unnecessary. We show you how, Every- 
thing furnishd. Candle's, Dept. А-87, 
Waseca. Minnesota 56093. 


HOW TO MAKE MONEY in Your Own 
Fascinating Home Mail Order business 
mailing Catalogs. $300 weekly possible, 
everything supplied. Sample VEO = 
Profit Details c. Southwest, Box 553 
Scottsdale, Arizona 85252. 


MAILORDEH Moneymaking Kit. 
Home Business. Valuable lists, concrete 
information. detailed steps. Capital un- 
necessary, Free Details. Pictures, Pru- 
dential. Box 327PS1. Boston 02199. 


VENDING Machine Catalog, Rake, 
§23 PS Spring Garden, Phila., Pa. 19123. 


I MADE $40,000.00 Year by Mailorder! 
Helped others make money! Start with 
$10,00—Free Proof! Torrey, Box 318-F, 
Ypsilanti. Michigan 48197. 


SELL Books by mail. Complete dealer 
setup—20c. Midwest Mall Sales, Box 
44R2-PS. Shawano, Wisconsin 54166. 


VENDING Machine. No selling. Routes 
earn amazing profits. Big catalogue 
Free, Parkway Corporation. 715-PSB 
Ensor Street, Baltimore, Md. 21202. 
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EARN 560.00 DAILY manufacturing 
Concrete Fence Posts. Practically no in- 
vestment. Send stamped-addressed en- 
velope, American, Excelsior Springs, 
Missouri 64024, 


PIANO ' Tuning Learned quickly at 
home! Tremendous field! Musical knowl- 
edge unnecessary. GI Approved. Infor- 
mation free, Empire School, Box 327. 
Miami, Flori ida 33145. 


$200. 00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates, Box 
136-B, Holland, Michigan 49423, 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rock-bottom prices, Closeouts. bank- 
rupts. Dropship merchandise, Automo- 
biles. Worldwide Imports. Hongkong 
clothes, Free details. International Buy- 
ers. Box 16386-P55, Portland, Oregon 
97233. 

5100.00 WEEELY spare room. Raise 
redworms Odorless Soilless way. Charles 
Morgan; Box 116-С. Bushnell, Florida 


FREE Literature— Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains. Georgia FLIR 


МАКЕ 2 to 3 times your cost whole- 
saling 1001 products, Gifts. Mail Order 
Specialties. Toys, Novelties,  Carded 
Merchandise... Guaranteed lowest be- 
low wholesale prices. Free home busi- 
ness details. SMC 6963-SSY. Hayven- 
hurst Avenue, Van Nuys. Cal, 91406, 


MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS. Ypsilanti, 
Michigan 48197. 


EARN Money raising fishworms for 
us, Write: Oakhaven-43, Cedar Hill, 
Texas 15104. 


PORTABLE Sandblaster $21.00 (air- 
compressor required). Free brochure. 
Inka, Box 66573C, Houston, Texas 11006. 


I MADE $2,000.00 Monthly by mail- 
order—evenings only. You can too! Free 
Proof! Kingman, Вох 7221J, Erie, Penn- 
sylvania 16510. 


INEXPENSIVE, Home-Auto Fire. Bur- 
glar Alarms, Extinguishers. 200^, Profits. 
iones Watchdog. Williamsburg. Ohio 


MAILORDER Specialists Increase Pro- 
fits Using Modern. Scientific Methods. 
Write: Publishers. 1442PS Berkshire, 
Grosse Pointe, Michigan - 48230. 


J ADDRESSERS Mailers — $1000 month- 
ly, send self-addressed stamped enve- 
lope. Martin Mailorder. Box 13546Р5. 
Savannah, Georgia 31406, 


PREVIEWING business deals for oth- 
ers as their personal representative 
earns large fees. Non-sales, Free infor- 
mation. OPCO, Box 31625, Dallas, Texas 
75231. 

FREE REPORT: “609 Unusually suc- 
cessful businesses.” Work home, Nichols, 
5839 ‘Syracuse, Taylor, Michigan 48180. 


SELL ''] “Mailorder Beginners Library," 
(Seven books.) Баке imprint circulars 
free. Neil Н. Tasker. Shamokin, Penn- 
sylvania 17872. 


MAILORDER: How to prepare your 
own catalog for pennies! Free Catalog! 
Obie-AFA, Brooklyn, New York 11218, 


MEN-Women Make Big Profiits At 
Home! In plastics, part or full time! 
Unique process teaches you with equip- 
ment we give you free to make hundreds 
of 3-D plastic products, candy and can- 
dle molds, plaques, signs, Skin and bub- 
ble package. Also resin casting. Write 
today for free details. Nationwide Plas- 
tics, Dept, ANS, 4140 Eagle Rock HBlvd.. 
Los Angeles, | California 90065. 
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INSTALL Burglar alarms without pře- 
vious experience or costly equipment. 
Big profit. Free details. Nasco, Dept. 
F2681, Woodland Hills, California 91364, 


FREE Millionaire Book!! Big money 
in successful, little businesses. Worl 
home! SBI-3. Kerrville, Texas 78028. 


CLIP Newspaper items  £$1.00-5.00 
each. Details free, Walter, Box 1360-SA, 
Erie, Pennsylvania. 


$500-51000 MONTH plan raising rab- 
bits for us. Thirty years helping hun- 
dreds make money. White's Rabbitry. 
P3, P3. Mt. Vernon, Ohio 43050. 


` IMPORT-Export opportunity, profit- 
able world-wide mailorder business from 
home, without capital; or travel abroad. 
We ship plan for no risk examination. 
Experience unnecessary. Free details. 
Mellinger, Dept. F2691, Woodland Hills, 
California 91364. 


9007. PROFIT For Men And Women 
with your own Magnetic Sign Shop! Big 
demand for 3-D magnetic signs on cars 
and trucks, Start in garage, kitchen or 
camper. Spare or full time, Financing 
available, Write today for free details. 
Nationwide Plastics, Dept. 177, 4200 
Panamint, Los Angeles, California 80065. 
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CANDLECRAFT, Today's Big Profit 
making home-hobby business! Extremely 
low cost Club Membership helps you 
start your own big-profit business by 
giving you complete self-study course, 
advice and guidance of world's top ex- 
perts, Includes exclusive Mold-of-the- 
Month. Kit of Supplies & authoritative 
monthly Newsletter, Find out how hun- 
dreds of members have achieved success! 
Free details. Write: Candle Institute, 

t. C-9. 1800 Cabrillo Avenue, Tor- 
rance, С California 90501. 


MAKE Money at Home I 


at Home Metalizing 
Baby Shoes, Plastics, Novelties, Gold, 


Silver, Bronze. Pearl Free Proof. 
Eiktavi, Box 2127B, Inglewood, Califor- 
nia 80305. 


GROUND Floor oppo in an En- 
graving business your own--spare 
time or full time, One piece of raw ma- 
terial costing $4.50 will produce products 
worth $180.00! Free particulars! Write: 
Warner, Room EC-3-BC, 1512 Jarvis, 
Chicago, Illinois 60626. 


SECRETS! Mail Order Success, Inter- 
nationally famous expert reveals how to 
make home business fortunes, Begin- 
ners: Get free copy ‘‘Make Money By 
Mail'' Discloses free advertising, profit- 
able products, Mailco, Dept. 2681, 
Woodland Hills, California 91384. 
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МАКЕ Years Income in 8 weeks 
Camping. No selling, Capital or Land 
necessary, Write Edru's, Route 5, Box 
5733, Gig Harbor, Washington 88335. — 


CREATIVE Mail Order Secrets. ` How 
to Plan. Develop your own New, Unique. 
Original mass appeal product. Free de- 
tails. Creative, Y-1, 654 Carroll Street, 
Brooklyn, New York 11215. 

SEVEN Complete Mail Order Оррог- 
tunities. Free Details. A. M. Sales, 3226 
100 St., East Elmhurst, New York 11369. 


$2000.00 MONTHLY 13 Smartest Ways 
Free . . . Write: Bakers, 149235 Stone- 
shire, 1 Houston, . Texas T1037. 


NEW "Streamlined Home - Study Mail 
Order Course" 52.00. Literature free. 
F&M Associates, 738 Villa - Librero. 
Mountain View, California 94040. 


SELL Beautifully Colored Social Se- 
curity Plates. Big Profits. Free Sample! 
Steve Wright. 1075 Ringwood Avenue, 
Pompton Lakes. New Jersey 07442. 


CHINCHILLA RANCHING. Get Expert 
Advice Before Investing. $1.00 Guaran- 
teed. Box 114, Rockledge, Florida 32955. 

MORTGAGE Brokers earn big com- 
missions. Let us tell you how, Write for 
free information. United, Box 6284-0, 
Marietta. Georgia 30050. — 
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MILLIONS in Mailorder? No. Extra 
Income? Yes! Details Free. Enterprises. 
38244 McRee, St. Louis, Missouri 63110. 

MAIL Baby catalogs. imprint, to new 
mothers. Big profits! Details $1.00. 
Kriefski, 609-B Lee, Plymouth. Pennsyl- 
vania 18351. 


SELL Books! ! Complete  Mailorder 
Plan. Vikari's. Box 1312PS2. Salt Lake 
Citv. Utah 84110. 
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MAKE durable building plastic easily. 
Waterproof. Fireproof. Economical. Bays 
Laboratory, _Cedaredge. Colorado 81413. 

EARN $1000 Monthly with Mail Order 
Collection agency. Continental, Box 
2023В. Des Moines, Iowa 50310. 


MAIL Order Catalogs. No Inventory. 
Unusual products. Fuil profits. Write: 
Libby's. 441 8th Avenue South, Naples, 
Florida 33940. 


SPARE Time Earnings'$!$ With table- 
saw, bandsaw, etc, . . . Write: Wood- 
kraft, 956 Springdale. Atlanta. Ga. 30306. 


MAILORDER Catalog. No азва ЖИН 
Products drop shipped. Free information. 
Pan Box 12125. W, Babylon, New York 


MAILORDER! Tired of scanning clas- 
sifieds? Send $2.00 for Directory of Mail- 
order Promoters. The J, N. Barker Com- 
pany, Box 98, Dept. 127T, N. Salem, 
Indiana 46165. 

MAILORDER! $14 Billion last year, get 
your share now! Millionaires’ success 
secrets, Free details: Bruce. 6317A 
over, ‚ Cheverly, 1 Maryland 20785. 

$500.00 WEEKLY can be vours' Full 
time or part time! Free Details! Delta, 

Dept. O, Box 18281 New Orleans, Lou- 
isiana 70179. 
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Big profits 


uz 


MAILORDER! working 
home, Free proof! Houser. 1902 - 730 
Dovercourt, Toronto, Ontario. 


YOU Can Make §1000 Per Month In 
Mailorder’Part-Time, Free Explanation. 
D. Kelly Sales Company. 5211 N. Ken- 
more, Chicago. Illinois 60640. 

$300 WEEKLY! Start now installing 
tape players, Instructions only $2.35. 
Matthews, Rt. 3. Box 82, Monticello. 
Arkansas 716585. 


GET RICH in Your Own Business ! ! ! 
Mailorder, Importing, hundreds of other 
little-known opportunities. Free Bro- 
chure! Success Research, Box 28263-FM, 
Indianapolis, Indiana 46229. 
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SPARE TIME ADDRESSING MAKES 
MONEY. Details $1. F & V Sales. Box 
885, Brooklyn, New York 11202. — 


EXTRA Cash. Anybody can sell Color- 
ful Social] Security metal Perma Cards 
with Matching Case! Easy way! High 
Profits! No Investment, No Inventory to 
handle. No obligations whatsoever, Free 
Kit. Samples, Full Details, Impressive 
Imprints Company, 1520 Prospect Street. 
Sandusky. Ohio 44870. 


YOU'RE CRAZY to risk one cent in 
the mail order business before you write 
for free information: Mail Order News: 
400-A East 80th Street. New York, New 
York 10021. 

EARN High Profits Selling Shoplift- 
ing/Robbery/Burglary Protection. Na- 
tional, Box 212PS, Stoneham, Massachu- 
setts 02180. 
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SECRETS of getting rich with ather 
people's money. $5,000-- possible in one 
day. Guaranteed, Free details. James 
Peter, Box 5171-Е, Westwood, М.Ј. 07875. 

BUILD Custom Cases at home for 
profit Get orders by mail We supply 
materials, instruction—- everything 
Home Business Details. CSCC, 6961 
CSE, Hayvenhurst Avenue, Van Nuys, 
California 91406. 


MAILORDER—carry no stock, Compa- 
nies will pack, ship under your label. 
One-man operation capable of $10,000- 
£20,000 year, Details Free! Quality Dis- 
tributors, Box 9-B, East Rockaway, New 
York 11518, 


MAKE Magnetic signs, Machineless 


method. Profits enormous. Write 


RIB49APS. Bardstown, Kentucky 40004. 


CLIP Newspaper items. To $10.00 each, 
Details free. Foster, 272-Pl, Brooklyn 
11245. 


HOLLYWOOD  Cementcraft: Offers 
Highly Profitable Home Business, Ex- 
perience unnecessary, Unlimited Unique 
Pottery Designs. Easily Made Without 
Moulds. Bird-baths, Fountains, Wish- 
ing Wells, Waterfalls, etc. Chemical 
Coloring Formula Marble-glazing. Free 
illustrated Brochure. Concrete Facts. 602 
Athens Street. Altadena. Calif.. 91001. 


VACUUM Sign 14"x26", 
$65.00. Homecratt, Denver. 
Colorado 80211. 


BOOKKEEPERS earn $500.00 week. 
Operate Bookkeeping Tax Service. De- 
tails free Universal Bookkeeping. Box 
664-P, Springfield, Missouri 12110, 


ADDRESSERS And Mailers Needed. 
Details 10r. Lindbloom Sales, 3636 Fet- 
erson. Chicago 60059, 


DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE: Full. Part Time: Ex- 
perience Unnecessary: Free Details: 
Roberts Company, 1741 Circle Road. 
Baltimore. Maryland 212 204. 


$520 WEEK possible. New-— Your own 
Socinl-Trawel Business, Free details, In- 
ternational, 8235GA, Santa Monica, Los 
Angeles 90048. 


300 “ANTIQUED" reproductions on 
Parchment!! Hundreds Moneymaking 
Ideas!!! Garren's, Box 2459. Zanesville. 
Ohio 43701. 


$60.00 DAY. Manufacturing concrete 
posts, Blocks. Mold Equipment Catalog 
$1.00 refundable, Carlane. Route One. 
Box 95. Rapid City. South Dakota 57701. 


OVER 200 NATIONAL FIRMS need 
homeworkers-5250 weekly income GUAR- 
ANTEED possible! Free Information. 
AlphaScan Incorporated. Post Office Box 
2198. Hartford, Connecticut 06101. 


Machines 
2350 WAT, 


DRAFTSMEN! DESIGNERS! Operate 


DRAFTING SERVICE; Experience un- 
necessary: Details. Coastal Consultant, 
Box 113. Lakewood, California 90714, 


MAILORDER'! Big profits mailing gift 
catalogs to qualified buyers. Details 256. 
Lubars, Box 158PS, Whitestone. New 
York 11357. 


MAKE Money With Camera. 
How'' Details 25€. Richer, 
bany, New York 12201. 


OUTSTANDING MONEY MAKING 
Mailorder Opportunities! Complete In- 
formation 25¢. Vegnev, 2208 Dauphine. 
C-4PS1. Las Vegas, Nevada 89103. 


$200.00 SPARE Time earnings with 
vour Tablesaw, Write: Workshop Four. 
3800 Harney, Vancouver, Wash. 986600. 


МАКЕ £46 From Square Foot Ply- 
wood: Jigsaw or Bandsaw necessary. 
Free Details. Wooderd, Bridgewater. 
Massachusetts 02324. 


START Absolutely Amazin 
business! Advance. Box 24, 
Ilinois 60525, 


MAILORDER! $200.00 weekly 
books. Miklos, (C33). 
land, Ohio 44101. 


“Know 
Box 1872, Al- 


mailorder 
a Orange. 


selling 
Box 6082. Cleve- 


$117. SALES $19.38 Investment. Tested. 
Proven, Fantastic, new, different mail- 
order opportunity, Dealers wanted, Ге- 
tails. dime. Torrey Apency-RB; 
Clearwater. Florida 33517. 


WE Are а Company With An Amazing 
Discovery . . . Wonder-Fuel. The Need 
For This Product Is So Great The In- 
come Will Probably Exceed Your Wildest 
Expectations. For ormation And Sam- 
ple Send $1.00 +. 25c For Handling To: 


Wonder-Fuel, P.O, Box 4307, Long 
Beach. California 90804. 

$70 TO 4200 Weekly-Home. Spare 
Time Simplified Mail Bookkeeping. Im- 


mediate Income. Easy. Auditax. Box 
34741D. Los Angeles, California 90034. 


PROFITABLE SCREEN PRINTING 
$4 TO Learn, Meadowlark, 6000 Hose- 
lawn, Dayton. Ohlo 45430. 


. $1,000.00 PROFIT From 1,000 Mall- 
ings! George, Box 2188PS, Cypress, Call- 
fornia 90630. 


$2000.00 MONTHLY. Easily done. De- 
tails. Ropchan. Box 53415, Sherman 
Oaks, California 91413. 


EARN $240.00 а month at home, spare 
time, doing only two $5.00 Invisible Re- 
weaving /Reknitting jobs a day, Big 
money paid for service that makes cuts, 
tears disappear from fabrics, Steady 
demand. Details free. Fabricon, 2026 
Montrose, Chicago 60618. 


MAIL Order Opportunities 
TORRENT Advertiser Magazine! 


Galore! 
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be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service, Mo bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member MHSC. Free literature. Mo 
salesman will call, Vet Approved. Mational Tax 
Training School, Monsey, 1TC. N.Y. 10952. 


61 MONEYMAKING 
OPPORTUNITIES 
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MAKE £1000. 00 MONTHLY. Pive-atep ste 
news clipping process guaranteed. 
Worldwid ox 22-PSB. Clarkston, 
Washington 89403. 


SCIENTIFIC Mássage: Big earnings. 
uncrowded profession. Learn spare time 
at home, Diplomas awarded. Free cata- 
log. Write: Anderson School, Dept. A-2C 
Pr inceton, Illinois 61358. 

SPARE Time cash, Sell Pamous Han- 
over shoes. Actual samples and sales kit 
Free. No experience needed. No age lim- 
it. Lowest prices for highest quality 
makes selling easy. Every man a pros- 
pect. Big daily commissions, For full 
details. write Hanover Shoe, 776 Car- 
lisle, Hanover, Pennsyivania 17331. 

PENNY STOCES have profit potential. 
Free information. Analyst-PS, Box 214, 
Redondo Beach, Calif 90277. 

HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett. 
Dept. C-B6-D1. 6216 N. Clark. Chicago 
60626. 


dm — 


= س س‎ —À €— À— шш — ج‎ — LA, 


MAILERS Wanted! Gross up to 
$500.00, mailing 1000 circulars, Details, 
25e. Smire's, 953F5, Newark. N.J. 07101. 

MAKE $1.00 Per Sale selling engraved 
metal Social Security plates. Free Sales 
Kit. Engravaplates, Box 10460-7302, 
Jacksonville. I Florida 32201. 

101 COMPANIES offering home em- 
ployment! Names. addresses, types of 
employment offered plus appl cation 
forms, yours for $1.00. Jobguide, 69-295 
Queens Bivd.. Woodside, N.Y. 11377. 
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$600 UP Monthly. People needed. 

Raise rabbits, other laboratory animals 
for us, Huge market. We supply equip- 
breeders and instructions. De- 
| National Research Farms. 
PNS-1. Box 309, Milwaukee, Wiscon- 
sin 53201. 


СЧ‏ یھ ج بچ ت حت 


WIN Contests! Year subscription. 
£4.00. Sample 25c. Prizewinner, 1315 
Central, St. Petersburg, Fla. 33705. 

FREE, Learn dozens of easy ways to 
make money full or part time. Write for 
Free 3-month subscription. Salesman's 
Opportunity Magazine, Dept. 18-AM. 
1460 Hancock Center. Chicago 60611. 

$1.00 LIST you with 1000 Importers, 
Jobbers more mailings year. Dixmail, 
King. North Carolina 27021. 


WE BUY NEWSPAPER CLIPPINGS 
of Wedding Announcements for 50¢ each. 
Details $1.00. Clippings. Box  53BG. 
Chalmette, Louisiana 70043. 

BIG money writing Jokes. Enormous 
demand. We show you how. Free Facts, 
- Dept. G181. Pleasant Hill Ohio 
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FREE 1972 100-Page Catalog waiting 
to bring you Big spare-time cash com- 
missions. Sell Advertising Book Matches. 
Every business а prospect... complete 
selling instructions furnished. Steady. 
repeat business. Dept. PA-172. Superior 
Match Company, 7530 South Greenwood. 
Chicago. Illinois 60619. 


Michigan 48135. 
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NOVELTY IMPORTS sel like шай! 
Make huge profits. Nine samples and 
large wholesale catalog—$1.00, Lake- 
point Imports, 6800 North Campbell, 
Chicago, Illinois 60645. 

SHARP $$$ opportunity! One low-cost 
machine sharpens, serrates. knlves, scis- 


out experience. Free 
Grinder, 182 Nielson Building, Eugene, 
Oregon 97402. 
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THERE'S Money in selling office вцр-! 
plies and equipment, full or part time. 
Steady repeat commissions. Free selling 
outfit. Write  Oseco,  3505-PS North 
Elston, Chicago 60518. 

WANTED! Addressers — Commission 
mailers. Stamp required, Ooton Distrib- 
utors. 4120-SP Duke Drive, Portsmouth, 
Virginia 23703. 

COURSE + Certificate to teach read-, 
ing, only $3.98: Academy, 1315 Ronan. 
Wilmington, ¢ California 90744. 

101 GUARANTEED ideas to get rich 
EDE Dome. I Did, you can too. Start 
now $3.00 To: Carlo, Box 1272, 
Miami. Florida 33138. 


ADDRESSERS Needed! Postage, En- 
velopes, Etc, Furnished! Detalls $1.00. 
Nesales-E. P.O. Box 1573, Worcester, 
Massachusetts 01601. 

BEGINNERS and professionals. In- 
creased profits are yours after reading 
"100 Mail Order Success Secrets." Only 
$3.00. Jeboco, Box 654284, Surfside, Flor- 
ida 33154. 

МАКЕ $200 weekly at home. Start im 
mediately!! Satisfaction Guaranteed. 
$1.00 refundable. Arthur White. Bo 
526PS, Mt. Airy. North Carolina 21030. 
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can make you wealthy ! ! 
search. Box 29263FA, Indianapolis, In- 
diana 46229. _ ی‎ 

FREE! Fantastic story. How moon- 
lighters become millionaires. Sing. Box 
2506. Santa Rosa. 85405. 

BOOK has 1000 Money Building Tips. 
Details free, Bugbee. 24P Riverbend, 5 
Natick. Massachusetts 01760. 


pU eA method shows how to make 
$1.000.000 in only 10 years. Start with 
$10. Free proof. Opportunities. Box 
121-B, Lynbrook, New York 11563, 


LEARN the secrets of repairing junk 
"Fabulous Profits" at home. 
. Box 820, La Quinta, Cali- 

fornia 92253. 


CLIP newspaper items. To $10.00 each. 
CU free, Foster, 272-PC1, Brooklyn 
1289. 


HOME ADDRESSERS NEEDED. 

FREE details. Send stamped self-ad- 
dressed envelope. E. R. Linhart, 2643 5. 
Avers Avenue, Chicago, Illinois 60623. 


803 COMPANIES offering home em- 
playment. Includes helpful hints and 
application forms. $1.50. York Enter- 
prises, Box 5443, Little Rock. Ark. 72205. 


ADDRESSERS and Mailers Needed! 
Free Details! Splendid Opportunity! 
Lindal, Dept, О, Box 24, Chalmette, | 
Louisiana T0043. 
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INCREASE YOUR INCOME, Get a 
high paying job without more schooling.: 
New exciting Book tells how. Rush 53.00 
(Satisfaction Guaranteed) To Pacific 
House, 6986A La Jolla Blvd., La Jolla,: 
California 82031. 


МАКЕ Your Enowledge Pay Off. Seil- 
entific Research Institute, 4229 Pro 
Street, Shreveport, Louisiana 71108. 


$200.00 FROM sheet 1a” Plywood 
(Scrap) Details 25c. Novelties, 610 So. 
24th. Elwood. Indiana 46038. 


PROFITABLE Businesses for you to 
operate from your home. For catalog. 
send lO0c. Informative Publications, Box 
1875A, Painted Post, New York 14870. 


10009 PROFIT BHBronzin 
Free Literature. NBC, 
Kansas City 64118. 


WOULD 515.00 To $75.00 per week, 
without work or effort interest you? Art 
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Keepsakes. | 
ox 11069PS5, 


Moore, 10471 Glenoaks Blvd. i 51E. 
Pacoima. California 91331. 
QUICK Money! Create Decorative 


Candles at home! Inexpensive ‘‘Manu- 
facturing Manual." Free Particulars! 
Kaycrafters, 286398 Barton, Garden City, 
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FINDERHOOD 
Founded in 1961, this world-wide 
finders' club reieases bi-monthly Re- 
ports on finder's fee opportunities | 
in business, investments, and allied 
fields. Listings are backed by signed 
payment agreements. 3-year mem- 
bership: $100. (Foreign, $125). | 
Trial membership: $2. | 

FINDERHOOD, INC, 

15 W. 38 SL, (SC-32). N.Y., N.Y. 10018 


MAILORDER Dealership's Available! 
Earn Outstanding Profits! No Merchan- 
dise Investment! Everytime Supplied - 
"Proven' Drop ship Catalogues - Adver- 
tisements - Mailing Lists Instruetions! 
Executive Type Business! Free Details! 


Sel-more, Box 186PS, Brooklyn, 11230. 


EARN A STEADY INCOME 
SHARPEN 
CIRCULAR SAWS 


Professional circular 


saw sharpener sharp- | 
ens saws o" to 60", 
rip, cross-cut, com- | 


bination, dado. Easy 
to operate—accurate 
—fast—safe. Bevels 
45°, joints, gums. 


| You can profit from this | 


machine. 


Thousands of Circular | 
saws need sharpening | 


every month. 


Write for details 
BURR MANUFACTURING CO. 
8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


62 EMPLOYMENT 
INFORMATION 


FOREIGN Jobs!! Fantastic Pay, Bene- 


fits. Over "700 Companies Worldwide. 
Don't miss this opportunity. Write to- 
day; free details. Alexander, Box 285P35, 
San Gabriel, California 91776. 


TRAVEL worldwide free while earn- 
ing good pay in the modern roro 
Marine, Меп - Women. Send $3. for 
complete information, Beene ga Box 
1289, Richmond, California 94802. 


AUSTRALIA WANTS YOU! Govern- 
ment Pays Transportation! Latest in- 
formation about mployment. Business, 
Farming, Housing . plus “Employers 
List" and Forms, Send $1.00 (refund- 
able). AUSTRALIAN OPPORTUNITIES 
HANDBOOK, Box 19107-ҒА, Washing- 
ton, D.C. 20036. 


AUSTRALIA WANTS YOU!!! Gov- 
ernment Assisted Passage, 1972 Govern- 
ment Information and Forms—Most 
Complete Information Available—$1.00. 
Reports on Employment, Business, 
Taxes, Education, Teaching. Housing, 
Ranching, Maps, etc: AUSTCO, Box 
3623F, Long Beach, California. 90803. 


OVERSEAS EMPLOYMENT... Aus- 
tralia. Europe, South America, Asia! 
All occupations! $700-$3,000 monthly! 
Write: Employment International, Box 
29217-РА. -FA. Indianapolis. Indiana 46229. 


 OVERSEAS Jobs Directory. High Pay 
—Adventure. $1.00. Transworld, Box 
90802F, International Airport, Los An- 
geles. California 90009. 


AUSTRALIA calls! Latest list of em- 
ployers. $1.00, Titan, Box 766, Manor 
Branch, New Castle, Delaware 19720. 
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AMERICANS!! AUSTRALIA still needs 
you! Guaranteed! New handbook starts 
you with latest opportunities & employ- 
ers list. Explains government passage, 
wages, etc.—$1.00. Williams, 514 Idyl- 
wood Lane, Laredo, Texas 78040. 


WORLD-WIDE ... U.S.A. Jobs Ga- 
lore!!! Students, all professions and oc- 
cupations. Enjoy Paris, Rome, Tokyo, 
Mexico City, Miami, San Francisco, 
| .000.00 monthly. Paid Over- 
time. Travel Allowance. Sightseeing. 
Free Details!! Write: Global Employ- 
ment. Box 706-C122, Orinda, Calif. 94563. 


AUSTRALIA!! AUSTRALIA!! FREE 
DETAILS!!! Jobs Galore Now!! Govern- 
ment Paid Transportation. Latest illus- 
trated Handbook and Forms. Free De- 
tails, Write: Associated, Box 17-C122, 
Lafayette, California 94549. 


FLORIDA Employment Opportunities! 


Disney world! Newspaper  Classifleds! 
Booklet $1.00. Sunny, 4512N Jamaica, 
Tampa, Florida 33614. 


63 SPECIAL SERVICES 
RESEARCH On Anything. Scientific 


Specialists. Scientific Research Institute, 
4229 Pro St.. Shreveport, La, 71108, 


INFORMATION On Anything. Fergu- 
son Research Specialists. 83-45 Vietor 
Ave.. Elmhurst, New York 11373. 


66 AGENTS WANTED 


WANT TO МАКЕ UP TO $100 A 
WEEK spare time, and get free shoes 
for life. “too? No investment, Rush card 
for free details, Mason Shoes, K-883, 
Chippewa Falls, Wisconsin 54729. 


EVERY man a prospect. Refundable 
sales Eit offer showing line belt buckles, 
tle clasps, money clips, cuff links. lapels. 
identification badges, individualized 
with customer's name and emblems. 
Cap badges for trucking, bus, taxi. 
police. firemen, also postal, letter car- 
riers and heavy construction emblems. 
Choice 4000 emblems. Hookfast. Box 
1088-PS, Providence, R.I. 


YOUR own  business—Suits $1.50; 
Overcoats 65c; Mackinaws 35c; Shoes 
1215C: Ladies’ Coats 30c; Dresses 15c. 
Enormous profits, Catalog Free. Nathan 
Portnoy Assoc., 2108-J, Roosevelt Road, 
Chicago, Illinois 60608. 


EXTRA Money! Sell Personalized 
Metal Social Security Plates. Details, 
Sample Free! Myers, 928PS Crescenthill. 
Nashville, Tennessee 37206. 


$50.00 PROFIT Possible Daily!! Sell 
Business Cards, Free Samples, Details. 
Talbert, 21 216 Landon. Buffalo, N. Y. 14208, 


| Ca Rte T, 


———— 


LIFETIME Income. Be our loan repre- 
sentative. Free Copy "Financial Free- 
dom." Send $1.00 refundable. Financial. 
Suite 1204X2, 28 E. Jackson, Chicago 
60604, 


_ WILL you test new items in your 
home? Surprisingly big pay. Latest con- 
veniences for home, car. Send no money. 
just your name. Eristee, 129. Akron, 
Ohio 44308. 


67 SALESMEN— 
DISTRIBUTORS WANTED | 


LONG Needed Invention, Man to con- 
tact service Stations. Full or part-time. 
Huge profits. Write Cyclo Mig., 3816 
Danlia, Dept. 112, Denver, Colorado 
80201. 


TELEPHONE Answering Machine re- 
tail $49.50 complete! $15.00 Commission! 
Sonidev, 69-295 Queens Blvd., New York 
11377. 


SELL HERTEL BIBLES—Part Time. 
Finest rererence Bibie available, Demon- 
strator and supplies furnished. Excel- 
lent commissions. Write International 
Book. Dept. P, Box 118, Wichita, Kan- 
sas 67201. 


FREE—Easy Ways to make money 
selling exciting new products—Full - 
spare time, Send name, age for 5 months 
free subscription. salesman's Opportuni- 
ty Magazine, 1460 Hancock Center, Dept. 
18-AS, Chicago 60611. 


DO you wish to use or sel а plant 
food that is field proven, shows the 
greatest results at lowest cost? Some 
thing different in sales and use. Big 
monthly income or get your fertilizer 
Free. Campbell's Gro-Green, 448 Dewey, 
Rochelle, Illinois 61068. 


SELL Advertising Ball Pens, Calen- 
dars, Ad-Specialties—Build Own Repeat 
Business—Free Details—Fleming, Dept. 
B, 6325 Cottage Grove, Chicago 60631, 

POLICEMEN, Firemen - part time op- 
portunity - theft deterrent - Agee En- 
terprises, P.O. Box 842. Montrose, Col- 
orado 81401. 


EARN Big Commission Full or Part 
Time, Show America's largest line Low 
Priced Business Printing and Advertis- 
ing Specialties Plus calendars in season. 
No experience. No investment. No col- 
lections or deliveries, On-the-spot com- 
missions. Big Free Sales Kit samples 
hundred items used daily by business- 
men. Merchandise bonuses for you. 
Build profitable repeat business, Start 
now, National Press, Dept, T2E, Wauke- 
gan. Illinois 60085. 


SELL Fuel lubricant for gasoline and 
diesel engines that really works, Pist-N- 
Lube, Inc.. Massillon, Ohio 44646, 


SELL Sensational Car Thief Signal. 
Lightning Seller, Samples for trial. 
Northwest Electric, Ave. 806, Mitchell, 
South Dakota 57301. 


68 REMAILING SERVICES 


MIAMI remails 25c. Monthly rates. PS 
cre Box 1266, Coral Gables, Florida 


ARIZONA remails 25¢. Robert Darnell, 
Box 22065, Phoenix, Arizona 85028. 


REMAILS 25¢. Bolton. P.O. Box 201, 
Milpitas. California 95035. 


RECEIVING - Forwarding. Monthly 
rates. Hedgpeth. 324PS South First, Al- 
hambra, California 91802. 


CHICAGO, Receiving - Forwarding 
256. Monthly Rates. Trebor. Box 48022. 
Chicago, Minois 60648. 


HARTFORD, Conn, 08101. Balco, Box 
306. Receiving, Forwarding. Remails 25€. 


SUNNY Puerto Rico. $0.25 each, $3.00 
monthly. Sanchez, Box 508, San Juan. 
Puerto Rico 00902. 


SAN FRANCISCO Bay Area remails 
25c. Box 1181. Mt. View, Calif, 94040. 

PENN State University Remails 254. 
$3.00 Monthly. Keller, 29 Daye View. 
Bellefonte, Pennsylvania 16823, 
TORONTO Remails 60é. King, Вох 
5862, Station "A," Toronto 116. Canada. 


—— Á—— o —À— 


NEW YORE CITY Remails 254. Bil- 
lick, 67-30 Dartmouth Street, Forest 
Hills. New York 11375. 

DALLAS Remails 25¢. Complete mail- 
ing service, economical rates, Nortex, 
Box 875. Weatherford, Texas T6086. 


DARIEN, Connecticut Postmark Re- 
mails 254. Frank, Box 3094B, Noroton, 
Connec ticut 06820. 


REMAILS FROM NORTH POLE. ALA- 
SKA 256, Monthly rates. Confidential. 
Hannon's Mailservice, Р.О. Box 2602, 
Fairbanks. Alaska 99701. 


ILLINOIS, ST, LOUIS 254. Mon nthly 
rates, Prompt. RE, Box 476-1211, Casey- 
ville, Illinois 62232. 


CATALINA Island Mail Forwarding 
50¢. The Mail Box, Avalon. Calif. 90704. 


HOUSTON REMAILS 25е. Monthly 
rates. RIGBY, Box 13508, Houston. 
Texas 77019. 


AAA Remail Service, Fast Daily Con- 
fidential. 254. Box 86W, Oklahoma City 
13123. 


RE-AIRMAILS $1.00. Receiving. For- 
warding $3.00. Old Mexico 5, Femor, 
Apartado 5-131 PS. D.F. 


69 CONTESTS 


PRIZES UNLIMITED Puzzle Club. 
Monthly Contests. Cash Prizes, Free 
Samples, Box 2124P, Culver City, Cali- 
fornia 90230. 


SAMPLE “Sweepstakes Bulletin" 25c. 
Benro Enterprises, Box 6656P5. Phila- 
delphia. Pennsylvania 19148, 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn 
how we publish, advertise, promote, dis- 
tribute. Many successes. Free booklet 
PS, Vantage. 516 W. 34th. М.Ү. 10001. 


PUBLISH your book! Join our suc- 
cessful authors: АП subjects invited. 
Send for free appraisal and - ae ms 
booklet. Carlton Press (Dept. PSA). 
Fifth Avenue. New York 10011. 


WRITERS! We'll pay $25.00-$5.000.00 
Science Essays, 

brochure—5(K, 
Aurora, 


for Articles, Stories. 
Books. Requirement 
Meyers Assoc.. R2, Box 351, 
Illinois 60504. 


HOW TO MAKE 
MONEY WRITING 
Short Paragraphs 


No tedious study. I tell you what to write, 
where and how to sell, and supoly list of 
editors buying from beginners, Many small 
checks add up to spare time income. Write 
to sell, right away. Send name for free facts, 
BENSON BARRETT Dept. 86-D 


6216 М. Clark St, Chicago, Ill. 60660 


71 FOR VETERANS 


LEARN Cartooning at home, NO 
COST to veterans. Write, Cartooning, 
Box T069VG, Colorado Springs, Colo- 
rado 80907. 


72 EDUCATION & 
INSTRUCTION 


VENTRILOQUISM! Learn at home! 
Guaranteed! Write! Information Free! 
Dummy Catalog 254. Maher, Box 90375, 
Denver, Colorado 80209, 


LEARN TO WELD-—Arc, Pipe, ORY- 
acetylene. ТІС, MIG, Plasma Arc. 
World's Outstanding (non-profit) Weld- 
ing School. Free school booklet. Write, 
phone or visit, Approved Ohio No. 0- 
12-0064-HT HOBART SCHOOL OF 
WELDING TECHNOLOGY, BOX 72, 
TROY, OHIO 45373. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, Gilroy, Cali- 
fornia 95020. 


EARN Electronics Engineering DE- 

GREE. Mostly by وو ا‎ G.I, 

n TE д OU Free Catalog. Grantham. 
Western, Hollywood. Cal. 80027. 


DEVELOP Mind Power, personality, 
memory while asleep! Free details. 
rci Box 24-SF, Olympia. Washing- 
on. 


JOIN with thousands. Free Courses by 
Mail in the Torah or Confraternity New 
Testament. Please state your re igion. 
Lamplight Studies. Box 88E, Brooklyn. 
New York 11229. 


GET A British Diploma in Color. Phi- 
losophy, Biochemistry, Radionics, Home- 
opathy. 35 courses. Curricular free, 
Dept. PSM. Braintridge Forest School. 

"Highfield'" Dane Hill Haywards Heath, 
SUSSEX, England. 


LEARN Auctioneering. Free Catalog. 
Reisch Auction College. Mason City 3, 
Towa 50401. 


USED Correspondence Courses and 
Books sold and rented. Money back 
guarantee. Catalog Íree. (Courses 
bought). Lee Mountain, Pisgah. Ala- 
bama 35765. 


"WATCHMAKING'-—Approved Cor- 
respondence courses, Watchealing Insti- 
tute. 5816B Lankershim. North Holly- 
wood. California 91601. 


EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Sciences, 
Botanic Medicine, Homeopathy and oth- 
ers. 25 subjects. Currcular free, Air- 
mailed $1.00 (refundable). Registrar. 
Sussex College of Technology, Highfield, 
Dane Hill, Sussex, England. 


OUTDOOR. Career—Train at home in 


spare pe for Conservation-Ecology 
Career Game Warden, Government 
Hunter, esh Wildlife Manager, For- 


estry Ald or exciting outdoor Tech- 
nician Type Position. Protect forests 
and wildlife! Arrest violators! Enforce 


Conservation laws! Adventure, public 
service, good pay. regular advances, 
no layoffs! Free "'Conservation-Ecology 


Career Kit" shows how you can start 
now. Approved for Veterans! Write: 
North American School of Conservation 
—PW—Newport Beach, California 92663. 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology 
and Electronics Engineering Mathemat- 
ics, Earn your Degree. Write for Free 
Descriptive Literature. Cook's Institute 
of Electronics Engineering. (Dept. 11), 
P.O. Box 10834, Jackson, Mississippi 
39209. (Established 1 1945). 

WATCH Repair. Complete home train- 
ing. Diploma awarded. Free sample les- 
son, Chicago School, Dept. WA, Fox 
River Grove, Illinois 60021, 


GRAPHOANALYSIS—Learn scientific 
handwriting analysis for profit, pleas- 
ure, Free sample lesson, catalog reveals 
plan, Write IGAS, Inc., 325 Jackson, 
Dept. 2AY-1, Chicago 60606. 


PROGRAMMING at home, Practical 
courses, Actual computer use, FREE 
CREEK, СЫА. Box 30277, Washington, 


COMPLETE Your High School at 
home in spare time. Texts furnished. No 
classes. Diploma. Founded 1897, Free 
Brochure, American School, Dept. 146, 
Drexel at 58th, Chicago, Illinois 60637. 


LIFETIME ordinations. Officially 
chartered church. Send 25c for details. 
Church, Dept. PSM. 2207 Cardinal. 
Rolling Meadows, Illinois 60008. 


USED Courses! Books! List 10с. 
Smith's, 124 Marlborough, Salem, Mas- 
sachusetts 01970. 


FREE Bible Course! Degree! Request 
information! 708 Bragg. Monroe, North 
Carolina 28110. 


EARN a recognized High School Di- 
ploma awarded by your State Depart- 
ment of Education, Prepare at home. 
Free revealing information. CIEE, Dept. 
55, Box 10634, Jackson, Mississippi 38208. 


LEARN professional locksmith skills, 
Impressioning method rekeys locks with- 
out dismantling. $9.95. Interstate, P.O. 
Box 487, Saugus, California 91350. 


DEGREE-Granting Correspondence 
School Directory; Fabulous Government 
Publications Catalogue; Secret Societies 
Guide. Free Details. Aureac, Allenhurst, 
New Jersey 07711. 


TAEC Offers undergraduate & grad- 
uate degrees via home study. Catalogue 
$1.00. Information, Box 688, Palm Beach, 
Florida 33480. 


PENMANSHIP Corrector. Improve 
poor penmanship quickly. Details free. 
Ozment, Box 2344-35, St. Louis, Missouri 
63114, 


BRAINWAVE Feedback Electroen- 
cephalophone. J&J Enterprises, 241208 
3rd West, Bothell, Washington 88011. 


HIGHLY Effective Specialized Home 
Study Courses, Fast, Inexpensive, and 
Complete. Many Categories: Electrical, 
Electronics, Mechanical, Building Trades, 
Etc. Diplomas Awarded. Our 27th Year. 
Free Literature. CIEE, Dept. 30, Box 
10634, Jackson, Mississippi 39209. 


MAKE Money with Music. Free De- 
tails. Premium House, Box 17301, Los 
Angeles, California 80017, 


ASSEMBLE, Request Prayer, Meeting 
Leaders, Tracts, Box 233, Newport News, 
Virginia 23607. 


BE a Real Estate Broker. Big earn- 
ings. Pre are quickly, easily. GI Ap- 
proved, Free Catalog. Weaver School. 
3519-R Broadway, Kansas City, Mis- 
souri 64111. 


UNLOCE Your Future. Become pro- 
fesslonal Locksmith by spare time home 
study. Make up to $6 per hour. All tools. 
equipment, incl. Facts Free. Send name, 
Locksmithing Inst., Dept. 1311-021, Lit- 
tle Falls. New Jersey 07424. 


LEAEN To Fix ewriters, Desper- 
ate shortage trained men. Hundreds 
needed. Make up to $25 in one hour. 
Learn at home in spare time, Industry 
Approved course. Facts free. Send name. 
Typewriter Repair School, Dept. 3311- 
021, Little Falls, New Jersey 07424. 


PERFECT husband- wife business. 
Learn Upholstery at home. Make $10 in 
an hour. Buy-repair-sell for even bigger 
profits. Kits. tool, included. Free Book- 
let. Upholstery & Decorating School, 
Dept. 5311-021, Little Falls, New Jersey 
07424. 
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73 | CARTOONING, 
SIGN PAINTING 


CARTOON for Money!!! Free Book: 
QUON, Box 885B, Dearborn, Michigan 


"HOW TO MAKE MONEY WITH 
SIMPLE CARTOONS"—Informative book 


Cartoonis 
Hill. Ohio 45359. 


LEARN Cartooning at home, V.A. Ap- 
proved. Write: Cartooning. Box 706 
Colorado Springs, Colorado 80907. 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box 263-2-G, Branford. Conn. 06405. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2,00! Toon- 
ers. Box 30367, Lincoln, Nebraska 68510. 


SIGN Painting—$1000 per month part- 
time, Free catalogue, Kaufmann Supply. 
Centertown, Missouri 65023, 


76 DETECTIVES 


EXCITING Profession. Easy Home- 
study Course; Diploma, GI Approved. 
Universal Detectives, Box 8180-Е, Uni- 


versal City, California 91608. 


SPECIAL Police Training. Pree Bro- 
chure. onal Detectives & Special 
Police Asso., 1100 N.E. 125th Sues 
North Miami, Florida 33161. Dept. 


DETECTIVE Profession, easy home 
study; free tie-tack or lapel pin, cer- 
tificate, future. GI approved. Profes- 
sional Investigators, OX 41345, Dept. 
CB, Los Angeles. California 90041. 


77 LOANS BY MAIL 


PAY Bills! Borrow to $1500 by mail! 
Convenient terms! State licensed, Postal 
Finance, 6018 Military Avenue. Dept. 
11-A, Omaha. Nebraska 68104. 


79 BUY IT WHOLESALE 


WORLD'S Largest wholesale supply. 
Buy from 7853 American, European, 
Japanese wholesalers. Hongkong tailor- 
made clothes. 123 dropship catalogs. 
Rockbottom prices. Automobiles. Free 
details. International Buyers, Вох 
18386-PS, Portland, Oregon. 91233. 


BARGAINS! Buy Wholesale and Be- 
low! Name Brands, Appliances, Furni- 
ture, Sports, Equipment, Televisions, 
Cameras, Watches, Jewelry. Thousands 
More, Huge Discounts to $1.000 on New 
Automobiles. Al] Makes, Free Details. 
Write Today; Worldwide Bargainhunt- 
ers, Box 730-В, Holland. Michigan. 


WHOLESALE—Buy 40° to 50'; Off 


Retail—same prices retailers pay! ! ! 
Thousands of name brands! atches, 
cameras, jewelry, radios, phonographs. 


tape recorders, etc, Buy for yourself or 
resell at fat profit. Big wholesale cata- 
log. Confidential Wholesale Price List. 
Free details. Wholesale Merchandise 
Club of America, Dept. 219, 154 Jericho 


Turnpike, Floral Park. New York 11001. 


HEARING Aids. Batteries. Wholesale. 
Catalog 25c. Fiston, Box 144E, New 
Preston, Connecticut 06777. 


BARGAIN ENCYCLOPEDIA 50.000 
low cost items §2.00. Winchester Enter- 
prises, 2807PS5 Hargrave Street, Phil- 
adelphia. Pennsylvania 19136. 


FREE Wholesale Catalog. Lure parts. 
Molds, Rod Blanks, Reels. Archery. Metal 
Detectors. Rare Hardwoods, Finnysports. 
(PE), Toledo. Ohio 43614. 


SAVE to 50% —Buy first quality, fac- 
| fresh, name brand products like 
televisions, hi-fi stereos, appliances. 
tools. jewelry and thousands more, Buy 
wholesale and resell for huge profits. 
Free information. Homestead Merchan- 
dising Club, Dept. 26C, 18 Westcliff 
Drive. Mount Sinai, New York 11766. 


DROP Ship Bakery апга TM 
ment Wholesale. 9 Pearl Street, 
Somerville, Mass. 0214: 


800.000 PRODUCTS Wholesale! Ter- 
rific Bargains! Wholesalers, 1265 Broad- 
way, New York, N.Y. 10001. 


165 FREE Wholesale catalogs! Unbeat- 
able bargains, Mailorder drop shippers. 
Automobile discounts. Free details, Vault 
International, Box 72845, Lexington. 
Kentucky 40502. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspa- 
pers. magazine 25c. Chicago Advertis- 
ng i Agency. 28 E. Jackson, Chicago. 


166 , POPULAR SCIENCE 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


ADVERTISING Placed. where clicks. 
Mailing Lists $9.00. 1000 Gum labels. 
7.00 1000. Dxmailers. 
King. North Carolina 27021. 


82 TYPEWRITERS, 
DUPLICATORS, 
OFFICE EQUIPMENT 
DUPLICATOR: Make your own; so 
simple. Instructions, all materials, sten- 
cils. ink, roller, etc. - just assemble; 


andling postage $1. Neomigraph. Post- 
box 26296, San Francisco 94126. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


METAL Pocket нон. 3 lines, $1.80. 
Office Stamps from $1.02. Bé stamp for 
details. Wingerter, Вох 777. Elmhurst. 
New York 11373. 


ADDRESS Stamp 85c. Signature $2.80. 
Catalog. Carole, McLoude, Okla, 74851, 


FREE stamp catalog, 45 type styles. 


Fast service. low prices. Jackson's, Box 
4438, Franklin Park. Illinois 60131. 


84 PRINTING, 
MULTIGRAPHING, ETC. 


BADGES $1.00. Name engraved on gold 


= silver plastic. ZSP, Box 450, Pomo- 
. California 91769. 
PRINTING MACHINES, Offset, Mim- 
eograph. 


writers, Composing. Plate 
making Миим Dixgraph, — King. 
North rola 27021. 


1,000 GUMMED Address Labels i 
$1.00. Walts’. Box 966, South Bend, In- 
diana 45624. 


SUREFIRE! Low Cost! Speedy! Mime- 
ographing Service Samples. Neeann's, 
Dayton. Washington 99328. 


FREE Literature: Address Labels. 
Business Cards. Printing. Rubber 
Stamps. Jordan's. 552 West O'Connor. 
Lima. Ohio 45801, 


1,000 ADDRESS labels $1.00. Free Bro- 
chure. Premium House, Box 17301P, Los 
Angeles, California 90017. 


AMAZING Business Printing values. 
Quotations. Print Shop. Вох  576P, 
Greenville, Rhode Island 02828. 


BUSINESS Cards Beautifully Em- 
bossed $5.95/M. Ellis Company, Box 948, 
Inglewood, California 90307. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINTING Presses. Type, Supplies, 
Lists, 10c. Turnbaugh Service, Me- 
chanicsburg, Pennsylvania 17055. 


SIMPLE-X RUBBER STAMP PRESS- 
ES, hydraulic operated. electrically 
heated. Sizes 5°x8", 87x12", 10"x15". 
Starting outfits. Orders for presses, sup- 
p shipped day received. Free catalog 
ow supply prices. Send 51 for postage 
and handling (refundable on first 
order). Custom Manufacturing. 406-PS. 
East Elm, Springfield. Missouri 65801. 


SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list 
0. free. Star Stamp Supply, 732 
Federal, Chicago. Illinois 60605. 


RUBBER stamp manufacturers sup- 
plies. Press. starting outfits. Best prices. 
service. Catalog. Jackson Supply. Box 
443B. Franklin Park. Illinois 60131. 


RUBBER Stamp Outfits. Supplies. 
Kiewiet. 2025 Barney Road. Ealamazoo. 
Michigan 49007. 


87 TOBACCO, PIPES, 
CIGARS 


CIGARETTES—All Brands, Plain, Fil- 
ter, Menthol. Regular, King Size. $2.00 
Carton. Deca Sales, Box 1212, Miami, 
Florida 33138. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Bilver, Platinum. Mail Articles Today. 
Free gift with Information, Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept, 557. Chicago 60603. 


WANTED ... Gold. Silver, Platinum 
(any form). Coins. Information Free. 
Wilmot's 1067 Bridge, Grand Rapids, 
Michigan 49504. 


CASH Immediately For Old Gold. 
Jewelry, Gold Teeth, Watches, Dia- 
monds. Spectacles. Silver. Platinum, 
Mercury. Free information. Rose In- 
GUESS, 29.Y East Madison. Chicago 


| contaminant s—echlorine, 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


COMPLETE Watchmakers' -Jewelers' 
Catalog $1.00, Bengal's, 5816B Lanker- 
shim. North Hollywood, California 91601. 


USED Wrist Pocket Watches—$3. 00 
dp. Free list, Southern Watches. 5-P8, 
South Wabash. Chicago 60603. 


WATCH and clock repairing books. 
Free Catalog. North American, Box TT- 
BN. Fox River Grove. Illinois 60021. 


WATCH, clock, jewelry tools and 
parte. Free catalog. Kilb Co., Dept. 5. 
rawer 8-A, Milwaukee. Wisc. 53201. 
90 GIFTS 

UNUSUAL Gift Catalog Free. Ralph 
Holmes, 400 M South ust Street. 
Ebensburg, Pennsylvania 15931. 


GIFTS. all kinds, 24 page color cata- 
log $1.00. Refundable on first order. 
Luray Industries, Luray, Virginia 22835. 


FREE CATALOG of sensational gifts 
and novelties. J & L Co.. 73А Main St.. 
New Paltz, New York 12561. 


FREE—Novelty and Game Catalog. 
pong Grove Town & Couniry Distribu- 
tors, P.O. Box 194, Dept. xb54, ke 
Zurich, Illinois 60047, 


FREE COLOR FILM: on request for 
Beautiful enr Gift Catalog. Act Now! 
Send 25€ for handling. JAS UNLIM- 
ITED, Dept. PS-1, 111-22 121 Street, 
South Ozone Park, New York 11420, 


FREE CATALOG—Lowest Prices. Dis- 
tinctive Quality gifts. Tannenbaum's, 6 
Fiesta Court, Hewlett, New York 11557. 


APACHE Arrowhead Collection $3.00 
dozen. Epanco, PSD1239, Apache Junc- 
tion, Arizona 85220. 


WRITE For Bulletin Ot Exciting Mer- 
chandise. Earl's Gifts Martinsburg. 
West Virginia 25401. 


91 FOR THE HOME 


NEW telephone accessory offers hold 
button convenience, privacy. Free liter- 
ature. Hammel, Inc.. 15 Fifth, Closter. 
New Jersey 07624. 

BURGLAR alarm for doors and win: 
dows. No wiring. Self contained units. 
Model 715 chrome $6.95. model 402 
white $5.95. Jeffrey Morford, 1631 М.Е. 
da 33 =e North Miami Beach, Flori- 
a 


WATER PURIFIED 


Protect your family's health, Converts 
water from home kitchen tap to SPRING 
FHESH&ESS—-Instantly, So plumbing. Бану 
faucet attachment. Always ready, removes 


and filters out had Laste——odors—-detergent 


Enjoy drinking 
water again, Practical products of scien- 
tie research, SAVE, y huy and lug hot- 
tied water. A.C, Send $8.05 (postpald) to: 


WATER PURIFIED 
P.O. BOX 1082 
MIAMI BEACH, FLORIDA 33139 


PRESO-MATIE LOCK 


unlocks by à 4 num- 
ber combination and 
completely elimi- 
nates keys. The 
Preso-Matic lock 
cannot be jimmied 
ur opened with a 
card. This high- 
security lock 15 ab- 
solutely 
because it has no 
kevholes to pick or 
tumblers to hear. 

There are 10,000 
possible het qr n. with the 4 num- 
ber lock—and " number model is 
available that has 10 million different 
combinations. The lock opens by press- 
ing buttons not by turning a dial. 
ONLY $23.95 for the 4 No.—$26.96 for 
the 7 No. ESCUTCH HEONS to protect 
doors $3.95 in Rectangular Starburst, 
Contemporary, Traditional designs. 
Finishes on all are Bright Brass, Satin 
Brass, Satin Chrome and Antique 
Bronze. NOTABLES UNLIMITED, 30 
Boullee 5t.. London 25, Ontario, Canada 


91А GOOD EATING 
BEEN LOOKING FOR REAL CHILI? 
is now copyrighted. 


alls: P. O. Box 3051, Ft. orth, 
Texas 76105. 


| Be | 
рапу ої Kentucky, Dept. 


92 MODELS—SHIPS, CARS, 
PLANES, ROCKETS 


SHIP and Yacht model fittings; Pine 
construction Hull Kits: blueprints. Send 
50с for Illustrated catalog. A. J. Fisher, 
Inc.. 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 


pick-preof | 


ROCKETS: Real ing models— 

to 2500 ft, New illustrated 

Single and multistage kits. 

cones, eminem. launchers, trackers, 

rocket aerial cameras, technical infor- 

mation. Fast service. Estes Industries, 
. ЗА. Penrose. Colorado 81240. 


HEP models catalog 25c. Scientific 
Inc., (а Богок, Berkeley Heights, New 
6.2 0 


SHIP Models, Kits, fittings. plans, 
books, tools, кашы motors. Big Hus- 
trated catalog Бос. Mass. residents add 
3% tax. James Bliss а бо, DNA PS, 
Route 128.  Dedham M usetts 


ROCEETS Model roues and hobby 
supplies, catal 254. rueger Rocket 
Company, 6428 Main [Y Downers 
Grove. Illinois 60515. 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Catalog 50c. Bulletin 10c. Old 
Trains Bought-Repaired. Mack Broth- 
ers, 2041 Chicago Ave., ‘Chicago 60622, 


94 FOR INVENTORS 


PATENT Application Financing. Free 
Patent Search Plan. Global Patent Di- 


vision, 2420 Tith, Oakland, Calif. 94605. 


FREE PAMPHLET: “Tips On Sate- 
PUNE Your Invention. " Write: 
United States Inventors Service Com- 
pany. а 501. X Thirteenth Street N.W., 
Washington, D.C. 20004. 


U.S. PATENT Office Searches, 234 
Broadway, Room 3615, New York. Free 
Invention Certificates. 


IMMEDIATE cash, for Patent Appli- 
cations, Íree Patent Searches, Write for 
OM IE MTM Patents, 184-B, Mar- 
On о 


PATENT Searches including Maximum 
speed, full airmail report and closest 
patent admi $6.00. 


guaran 

forms and “Patent Information." Write 
Dept. 4. Washington Patent Office 
Search Bureau, 734-15th, N. W. W 
ington, D.C. 20005. 


PROFESSIONAL Engineering Develop- 
ment and Marketing Service of your in- 
ventions—ideas by Professional 
Engineer and U.S. Patent Office Former 
Examiner, specializing in U.S. Patent 
Office Searches and Patent Engineering 
Development of inventions—ideas for 
patenti ng and sale to manufacturers as 
new products. We represent Inventors in 
presenting and selling inventions to 
manufacturers, Send for free Invention 
Certificates and Invention information, 
George Spector, Licensed Professional 
Engineer—Patent Engineer, 3615 Wool- 
worth Building, New York, N.Y. 10007. 


LEARN how inventors earn big p profits. 
Free details. Арко, Вох 8768 chard- 
son. Texas 75080. 


INVENTIONS wanted immediately for 
promoting on cash or royalty, Patented, 
Un-Patented. Free booklet outlines roy- 
alty rates, requirements. Write Kessler 
Corporation, C-T1-F1, Fremont. Ohio 


95 INVENTIONS WANTED 


INVENTORS—Hundreds of manufac- 
turers have requested our assistance in 
locating marketable new products. Com- 
plete information free. Institute of 
American Inventors. Dept. 30C, 635-F 
Street. N.W.. Washington, D.C. 20004 


INVENTORS: Protect your ideas! Pree 
“Recommended Procedure.'" Washington 
Inventors Service, 422-G. Washington 
Building, District of Columbia. 5. 


INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Inven- 
tion Engineer, Woolworth Building, 
New York. 


INVENTIONS wanted. Patented: un- 
patented. Tremendous Manufacturers 
ists. Global Marketing Service. 2420F 
"th. Oakland 5, California. 


INVENTORS 

Manufacturers Meed New Products 

J YOUR INVENTIONS & IDEAS | 
DEVELOPED-PREPARED 


For Cash / Royalty Sales 
Design —Marketing—Patent Research 
International “Link to Industry” 
second Decade of Reliable Service to 
INVENTORS-MANUFACTURERS-ATTORNE YS 

Member: United States Council | 
inte: national Chamber of Commerce 
FR EE "Invention Record” Form й 
"Product Marketing” Brochure 
THE RAYMOND LEE ORGANIZATION 
230-J Park Avenue, 
New York City 10017 
Director. Former U.S, Gov't 
Parent Adviser 


either sell your invention or pay 
bonus. Write for details. Universal 
entions, 298-0, Marion, Ohio, 


RS! Don't sell your inven- 
п, patented or ر ا‎ until you 
ive our offer, agle Development 

any. Dept. S, 83 Wall Street, New 
k 5, New York. 


NVENTORS! Sell your invention for 
or royalties! Our client manufac- 
ers eagerly seek new items. Patented. 


patented. Financial assistance if 
ded. 25 Years proven performance. 
' free information, write Dept. 17. 
bert Adams, Invention Broker, 81 
11 St.. New York. 


NVENTORS! We will sell your idea or 
ention, patented or unpatented, Our 
ional 'manufacturer-clients are ur- 
itly seeking new items for highest 
right cash sale or royalties. Financial 
istance available. 10 years proven 
Tormance. For Free information write 
pt. 54, Wall Street Invention Broker- 
^ 79 Wall Street, New York, New 
rk 10005. 


VENTORS—Do ; you want to pem 

ense your invention on cash or royalty 

Ив? Write: Kessler Corporation, C-Tl- 
, Fremont, Ohio 43420. 


0 WANTED TO BUY 


UICKSILVER, la tinum, silver, 
d. Ores analyzed, rcury Terminal, 
ood, Massachusetts 02062. 


2 TREASURE FINDERS 
| & GEIGER COUNTERS 


TREASURE Hunters!  Prospectors! 
ckhounds! Hobbyist! Find gold, silver, 
ics With world famous Detectron Met- 
Detectors. Free information, Delivery 
mediate. Detectron, Dept. 1-PS, Box 
„ San Gabriel, California 91778. 


3OLDAE Treasure Locators—Pleasure 
i profit in a hobby you'll enjoy, Find 
ns, relics, gold, silver. Charge on 
nkamericard. GOLDAE, Dept, PS, 
1-A, Air Way, Glendale, Са. 91201. 


TREASURE Hunters! Prospectors! 
co's new instruments detect buried 
d, silver, coins, minerals, historical 
ics. Transistorized. Weighs 3 pounds, 
„95 up, Free catalog. Helco-A41, Box 
39, Houston, Texas T7018. 


OWERFUL Metrotech Locators De- 
t Gold, Silver, Coins, Relics. Money- 
Е Guarantee, Terms. Free Informa- 
n. Underground Explorations, Dept. 
Box 793, Menlo Park, Cal. 84205. 


‘TREASURES, VALUABLE COINS, 
ILD, SILVER, jewelry, and relics eas- 
found with White's metal-mineral 
ectors, designed especially for the 
Spector and Treasure Hunter. YOU 
М NOT BUY BETTER INSTRU- 
NTS AT ANY PRICE! BUILDER OF 
E WORLD'S LARGEST LINE of min- 
1 and metal detectors, also Geiger 
i Scintillator Counters, Ultra Violet 
hts, Electronic Magnetometers and 
gnetic meters, Free catalog: White's 


ctronics, Inc. Room 361. Sweet 
me, Oregon 97388. 
EARCH Treasure Finders. Locate 


ld, Silver, Coins, Relics. Operate Un- 
water, Money Back Guarantee! Free 
ormation. Search Electronics, Box 
6P, St. Petersburg, Florida 33738. 


ISHER DETECTORS introduces new 
2 models! Free literature. FRL, Dept. 
Palo Alto, California 84303. 


TEW Breed of Metal Locators. Tran- 
rized, Lightweight construction. 
ney Back Guarantee. Free Literature. 
th Industries, Box 90993, Dept. 16. 
; Angeles, California 90009. 


3 OF INTEREST TO 
WOMEN 


5¢ EACH, stuffing envelopes. No post- 
` required, No addressing necessary. 
plete instructions $1.00. Econ., 629- 
ranklin, Clearwater, Florida 33517. 


500 MONTHLY POSSIBLE—clipping 
¥s at home. No experience, Send 
mp-addressed envelope. American. 
celsior Springs, Missouri 64024, 


46.00 DAILY Possible addressing- 
fling envelopes (typewriter or long- 
id) Information. Send stamped. ad- 
ssed envelope. American, celsior 
rings, Missouri 64024. 


IOW to Make Money Writing Short 
ragraphs. Information Free. Barrett. 
ре C-86-D3. 6216 М. Clark. Chicago 


-r 


10-$15 DOZEN possible sewing 
rons, Lacing Billfolds. Redikut's-41, 
hland Center, Wisconsin. 


350 FOR Your Child's Photo for our 
rertisemenis, All ages. Rush small 
oto, mother's, child's name. ponite, 
60, 140 N. LaBrea, Hollywood. Calil- 
nia 90036. 


T¢/Wor ا‎ pre ! 
te: Ў i 10575-5, Denver 
10. 


$700 MONTHLY. Immediate income. 
Stuf envelopes at home. Information 
send self-addressed stamped envelope. 
Cottage Box 2084-CBA, Seal Beach, 
California 90740. 


$100 WEEKLY Possible addressing 
mailing. Spare time. Free details, Send 
self-addressed stamped envelope. Newby 
Publications, Box 2042TPS. San Antonio, 
Texas 78220. 


ADDRESS and mail our literature. 
Supplies, stamps furnished. Rush 104 
and stamped, addressed envelope for ap- 
plication, details. Crown, Box 634P5. 
DeKalb, Illinois 60115. 


GUARANTEED $20.00 every 80 enve- 
lopes you stuff. Send 304. self-stamped 
envelope, Ross, Box 476-1212, Caseyville, 
Illinois 62232. 


HOMEWOREERS! $100.00 weekly ad- 
dressing for firms. Begin immediately. 
Detalls—send stamped, addressed enve- 


lope. Hamilton,  272-TP1. Brooklyn 
11235 
$150.00 WEEELY Addressing Enve- 


lopes. Send Stamped Self-Addressed En- 
velope 254. Davis, Box 19040-PS, Phoe 
nix, Arizona 8 1 


WIN CONTESTS! My report shows 
how to increase your HADES winning all 
kinds of contests, Only $1.00. Hellmuth, 
ESHA Quincy, Philadelphia 19119. 


HOMEWORE MAILING CATALOGS. 
FREE DETAILS. Таусо, Box 8010- 
PS12, Stockton, California 95204, 


104 RESORTS & TRAVEL 


TRAVEL Agents Make $3555. Exciting. 
Booming Careers! Easy  Home-Study 
Plan. Approved for Veterans. Free! 
“Travel Career Kit” Write—North 
American School of Travel, P, New- 
port, California 82663. 


105 MISCELLANEOUS 


WONDER FOOD - KELP - contains 
21 amino acids, 12 vitamins and 60 
minerals. Ideal food supplement, 500- 
$5.95 postpaid. Nature's arvest Com- 
pany, 13 Rommel] Street, Buffalo, New 
York 14212. 


FEEE catalog New Electronic Devices! 
World's Smallest "Transmitter $19.95! 
Telephone Answerer $49.50! Telephone 
Recording Devices $19.95! "Bug" Detec- 
tor $59.50! Many more! Sonic Devices. 
69-295 Queens Blvd.. New York 11377. 


TEXTURED soy protein. light weight. 
simulated meat! Send $2 for samples, 
recipes to: Texpro, 1826 Oakcrest, De- 
catur, Illinois 62526. 


U.S. 1000 BILLS!! Obsolete exact rep- 
licas 5 for $4. National Box 141P, New 
London, Connecticut 06320. zi 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
o Thurston Road, Rochester, N.Y. 


WINEMAKERS: Free illustrated cata- 
log of yeasts, equipment, Semplex, Box 
12276, Minneapolis, Minnesota 55412. 


WINEMAKERS: .. . Free Illustrated 
supply Catalog of yeasts, Equipment. 
Recipes. Continental. Box 18223PS5, In- 
dianapolis, Indiana 46218. 


FAMILY Tree CDM E FELONY Sup- 
plies, Books. “How To" Catalog 25c. 
Formco. Box 3828Y P. Long Beach, Cali- 
fornia 80803. 

MAGNETS. All Types. Specials-20 dine 
magnets, or 2 stick magnets, or 10 small 
bar magnets. or B8 assorted magnets. 
$1.00. Maryland Magnet Company. Box 
192-B, Randallstown, Maryland 21133. 

$1000 BILLS! Obsolete exact replicas. 
Start collecting, 400 items available! 
Samples 6/$3. Houser, (PS), 1902-730 
Dovercourt. Toronto, Ontario, Canada. 


umm nr EE, 


NEW, Sure Kill Roach Klller. Guaran« 


————— + 


M. $3. 
Mount Rainier, Maryland 20822. 


PSYCHEDELIC Catalog of Psychedel- 
ic Gifts. Over 60 Pages of Posters. 
Lighting Effects, etc. Send 50c to: Hole 

In The Wall. 6055-S, Lankershim, No. 
Hollywood. California 91606, 


WINEMAKERS Yeast. Recipes & Cat- 
alog 25c. Kraus. Box 451-N, Nevada, 
Missouri 64772. 


WINEMAEER'S catalog—tfree. 
chanalia, 273 Riverside Ave., 
Connecticut 06880. 


DON'T Die without a Will! Blank Will 
form protects your family. Only s2— 
guaranteed! Free booklet How to make 
will" Order today! ! Jonas, 2905 St. Paul, 
Dept. PS1. Baltimore 21218. 


Мериан - 
Guar $1.00. Danny. 
ралап» А 45840. 


Вас- 
Westport, 


Champagne! Easy 
Box 10415, 


NEARSIGHTED? 

No more glasses to wear! Latest discoveries! 
Eye training course will improve your vision. 
Are your eyes worth $3.95? Mail cheque to: 


GROSSI, 


SEE without being seen— Thru walls, 
doors. Protect yourself ! ! Two way mir- 
ror. Giant 8" x 10" size. Send £2.00 to- 
day . Guaranteed ! ! Miller Sales, 

t. El, Box 2242. Grand Junction, 
Colorado 81501. 


SHARK TEETH - Folder of 5 REAL 


Petersburg. Florida 33712. 


CHAMPAGNE, wines, latest handbook! 
Amazingly simple, gourmet-delight re- 
cipes. Exquisite wines at low cost, using 
kitchen-items. Delicious! New, bulletin- 
fresh—$2.98- Absolutely guaranteed! Tel- 
lier, Box 8438-c, Capitol Heights, Mary- 
land 20027. 


DON'T DIE without a will! Blank 


Houston, Texas 77035. 


AMAZING Burglar Alarm. Very loud. 
$1.89 including batteries. UNIPRICE. 
aa cD. MONTEPARE, California 


WINDMILL - Bicycle Rider 36" Long. 
17" Propeller. Easy to Install Guar- 
anteed. Send $7.50 to P.O. Вох 90060. 
East Point, Georgia 30344. 


HOME WINE and BREW SUPPLIES 
and INGREDIENTS, RECIPES for year 
round wine-making. It's a Fascinating 
Hobby. makes a good conversation. Send 
for free catalog. DANENBERGER, Box 
2768, New Berlin, Illinois 62670. 


IDENTIFICATION CARDS. SEND 
stamped self-addressed envelope for 
samples. ECSP, P.O. Box 12117. Las 
Vegas. Nevada 89112. 


WINEMAEKING—200 recipes, instruc- 
tions—$1.00. E&G Sales, Box 18384-D, 
Memphis, Tennessee 38118. 


HOW To Free Yourself Financially! 
Only $1.00. HUNTER Co., 4067 Alto 
Street, Oceanside, California 92054, 


FANTASTIC invention — Take our 
paint, brush, canvases—Follow unbelley- 
able instructions—60 seconds later. life- 
size portraits of anyone! Complete Kit, 
$3.98: Jiffy Portrait, 1315 Ronan, Wil- 
mington, California 90744. 


WINEMAKERS: Free informative cat- 


alog. recipes. Arbolyn. Box 663. West 
Columbia. South Carolina 29169, 


FREE Vinyl Litter Bag. People's Drug 
Co., Dallas. Georgia 30132. 


DON'T PAY INCOME TAX, LEGAL- 
LY' No matter what your income. Rich 
men's methods adapted for anyone's use. 
Free details. Treehouse 18, Box 3004. 
Duluth. Minnesota 55803. 


WINEMAKING at home is fun and 
easy! Make any type of wine you wish 
with Arborhouse supplies and equipment, 
Send for free catalog. ''The Nation's 
Amateur Winemaking Supply 
ny.’ Arborhouse. Dept. YY, 8007 Doug- 
las Avenue, Racine. Wisconsin 53402. 


FARSIGHTED? 


Box 1061-AE. Postal Station ''A'" 
Toronto 1, Ont., Canada 


GUARANTEE: пани within ten days or 
your money 


WI NE MAKING 


ihe fun hobby you can drink 
Kit $4.98 


• Saccharometer « Yeast Nutrient 
a Instruction book • Air Lock 

e Siphon a Chemicals (3) 
y Ta ‘Imported Wine Yeast 


‚РЕ. Free calalog & Recipes 
JIM DA ANDY WINE SUPPLIES 


BOX 30230'N CINCINNATI, О. 45230 


NEW! WALLET GUARD 


THEFT-PROOFS 
& LOSS-PROOFS 
YOUR WALLET 


| A unique new item, 
| WALLET GUARD рге- 
vents theft by pick- 
pockets or accidental 
loss of wallet and con- 
tents. Lightweight, 
wire guard holds wallet 


stainless steel 
safely in pocket, yet owner easily removes. 
Only $2.00 ppd. Satisfaction Guaranteed. 


ROSS COMPANY Dept. PS1 
7406 Grand Avenue Pittsburgh, Pa. 15225 


Get your bills 


Dep t. PS-1, 


106 PERSONAL 


TELEPHONE ''Bugged'"? Check your 
telephone yourself! Write for free de- 
tails! Sonic Devices, 69-295 Queens 
Blvd.. New York 11377. 


SECRET Law Wipes Out Your Debts. 
Immediate relief, Clear credit. Free de- 


talls! Counselor-18, Kerrville, Texas 
T8028. 
OVERSEAS Jobs — Europe. South 


America, Australia, Far East, etc. 2000 
openings all trades, Construction, Office, 
Engineering, Sales, etc. $700 to $3,000 
month. Expenses paid, Free Informa- 
tion. Write: Overseas Jobs. Interna- 
tional Airport. Box  536-P, Miami, 
Florida 33146. 


R . Relief and Comfort. No 
Understraps, Elastic or Steel. Write 
Hand Lock Products, Preston 2, On- 
tario, Canada. 


MAEE friends worldwide through in- 
ternational correspondence, Illustrated 
brochure free, Hermes, Box 17/43, Berlin 
11, Germany. 


ESP Self Answering Test Reveals Your 
Inner Powers. Only $3.00, ESP, Box 71. 
Piqua, Ohio 45358. 


COATS-OF-ARMS RESEARCHED 

FOR your Family Name. Satisfaction 
Guaranteed, Mail $2.00, Surname, and 
address to Heraldic House, 4152 Long- 
meadow, Trenton. Michigan 48183. 


INVESTIGATORS. Latest Electronic 
Aids, Free Literature, Clifton, 11500-F 
NW 7th Ave. Miami, Florida 33168. 


RETIRE With Money. Мо Invest- 
ments, New Details 25 Cents. Box 147. 
West Hempstead, New York 11552. 


TATTOO REMOVING 
WITH Chemical Do-It- Yourself Meth- 
od. No Needles. Free Information: 
Atlanta Company. 907B  Beachpoint, 
Pickering. Ontario. 


GAMES for THINKERS—Entertain- 
ing. Challenging, Educational! Request 
Catalog: Juno Royall, Dept, 41, 516 Fifth 
Avenue, New York, New York 10036. 


SUPER Memory Overnight! Guar- 
anteed! $1.00, Refundable! Bijou. Box 
1727S, Hollywood, California 90028. 


REDUCE Income Tax. List of Deduc- 
tions plus Exempt Income. $1.00. Nation- 
al Tax Consultants, 8121 Iris, Oakland, 
California 94605. 


RECORD Telephone Conversations 
Privately - eterna ages А Leave He- 
corder Unatten bert's. Box 


49PS1. Parkridge. Tilinois € 60068. 


CASH LOANS by mail! Up to $2,500 
on signature alone. No Collateral! Se- 
cret! Union Finance Company. 3608 No. 
i St. Dept. PS, Phoenix, Arizona 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har- 
vest PS, Jefferson City, Missouri 65101. 


WE CAN HELP YOU! 


We are not a loan company, so poor 
credit is no problem! (Maximum total 
debt accepted is $20,000.) 

Send your name and address. We'll mail more 
information and a CONFIDENTIAL application. 


UNITED SECURITY 


CORPORATION 
36 Kennedy Pl., Providence, А.І. 02903 


106A HAIR CARE 


LOOK years younger, restores hair to 
natural color slowly, gray hair disap- 
pears, Apply like regular hair tonic. 
Amazing protein formula does the rest. 
Controls ordinary Dandruff. For men, 
women too! 4 oz, plastic bottle—$2.00. 
ACS, Inc, East New York Station, Box 
115, Brooklyn, New York 11207, 


107 HEARING AIDS 


HEARING Aids, Batteries, Discount 
Prices, Rhodes, Box 518PS, Paducah, 
Kentucky 42001. 


JANUARY 1972 | 167 


You're a pretty 
important guy 


... When you know Electronics. And now you can learn enough to break into 
this exciting field right at home in your spare time. 


168 | POPULAR SCIEN 


How would you like to be the kind 
of guy other men come to for advice 
and “know-how’’? 

The kind of guy businessmen and 
scientists lean on — and listen to? 


With a salary that can bring a guy 
respect? And an impressive title like 
Communications Officer, or Cus- 
tomer Engineer? 


People admire a man like that, His 
success shows in his bearing. He 
doesn't have to be timid in business 
or social situations any more...he's 
important ! 


And you can be that man! 


How? By cashing in on one of the 
hottest growth fields of all time: 
Electronics. 


Today, whole industries are built 
upon Electronics. It's Electronics 
that makes computers and auto- 
mated production lines and modern 
aerospace developments possible. 
And to keep all these electronic 
miracles running —to see that prob- 
lems don't occur, and to solve them 
when they do — the world depends on 
a new breed of professional: the 
Electronics specialist. 

But there just aren't enough trained 
Electronics specialists to go around! 
By 1975, the booming Electronics in- 
dustry will need an estimated 4 mil- 
lion of these men. 


кы s. CIE Cleveland Institute of Electronics 
ag a 1776 East 17th Street, Cleveland,Ohio 44114 


| Please send me 2 FREE books describing opportunities in 
™ Electronics and how to prepare for them. 


Name Age 
(Please print) 

Address | 

City State Zip 


C] Check here for G.I. Bill information. 


"m “hy, 
Accredited Member National Home Study Council {сэ} 
А Leader in Electronics Training...Since 1934 Е 


qualified people, you can earn the 
kind of salary you've always dreamed 
about. Once you have some experi- 
ence, you can make up to $5, $6, $7 
an hour. $200, $225, $250 a week. 
$8,000, $10,000, $12,000 a year — do- 
ing work you'll really enjoy! 

You might think you need college 
to break into this great field. But you 
don't. You don't even have to leave 
home to go to technical school. 


The Cleveland Institute of Elec- 
tronics can teach you all you need to 
know in your spare time at home. 


CIE is the largest school in the 
country specializing exclusively in 
Electronics home training. The Insti- 
tute's methods make learning Elec- 
tronics easy, even for men who once 
had trouble studying. 


It's all spelled out in two informa- 
tive books that CIE will send you 
FREE. To get them, just mail the 
bound-in card. If card is missing, use 
the coupon below or write Cleveland 
Institute of Electronics, 1776 E. 17th 
St., Cleveland, Ohio 44114. 


It could be your first step toward 
becoming a mighty important guy in 
this world. 


ENROLL UNDER NEW G.I. BILL 
All CIE courses are available under the 
new G.I. Bill. If you served on active 
duty since January 31, 1955, or are in 
service now, check box on card for G.I. 
Bill information. 
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A better idea for safety: Buckle up. 


Rides ке 


No other pickup a Car 
rides and handles Ale 
quite like a Ford. 

There is practically no nosedive when braking. Steer- 
ing is firm, precise. Cornering is flat with relatively 
little sidesway on curves. And road noise and vibration 
are virtually non-existent. 

The reason for Ford's great ride is the better ideas 
which only a Ford pickup offers. Ideas like Ford's ex- 
clusive Twin-I-Beam independent front suspension, 
with a husky l-beam axle and big coil spring for each 
front wheel to step over bumps independently and 
cushion the ride. Or a roomy, quiet cab that rivals the 
comfort of many cars. Or, with heavy-duty springs, an 
exclusive rear leaf-suspension that automatically ad- 
justs to keep the ride smooth, loaded or light. 

Fords have the durability to really hang in there, too— 
92 out of every 100 Ford trucks built in the past 12 years 
are still on the job. Visit your Ford Dealer soon for a 
fully detailed catalog. And be sure 
to take a test drive; see just how 
comfortable a Ford pickup can be. 


You're the only one who knows this place. 
Where the water is always clear, 

the fish are always biting. 

No better place in the world 

to enjoy the milder taste of Haleigh. 


Spend 


` * 
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Coupons, too. li 
The valuable extra “Ming UT | 
on RaleighFilter Kings as Qu ong ari: | 
| : | , RALEIGH BELAIR ls par, "Ning NL " i. d | 
andFilter Longs. For Тї Danger te Si Thay Bn v 
your free Gift Catalog, | *5 1p e jii H j 
write: Box 12, Balh I | 1б | 
Louisville, Ку. 40201. | g^ Left. 
| "n ҮШ "T ы ы CX hs pi 
Filter Kings, 17 mg. "tar," 1.2 mg. nicotine; Longs, 18 тд. “tar, 


a milder moment with Raleigh. 
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1.3 mg. nicotine, av. per cigarette, ЕТС Report Aug. 71 


©1597] BROWN & WILLIAMSON TOBACCO СОВР. 


